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M* I express my deep appreciation to the members of the American 
Society of Orthodontists for the honor which has been bestowed upon 
me, and I hope that the Association work for the past year and our meeting 
this week will prove a justification of the responsibility and confidence that 
you have placed in me. It is a great privilege to have the opportunity to 
render what service I can to this Society and a pleasure indeed to have the 
chance to extend my acquaintance among you, and I want to thank all of 
you for having made this possible when you elected me President. 

May I express my gratitude to the Board of Censors and to the various } 
committees for their splendid work. Much of the success this year is due to 
their untiring efforts. I also wish to thank the local dentists for their fine 
cooperation and support in serving upon the various local arrangement com- 
mittees. There are so few local orthodontists that without the assistance of 
the dentists we could not have managed all the necessary preparations. 

Our specialty is like every other great enterprise which has made its 
place in the world. It is built upon three steps: a past, a present, and a 
future. The past is history; the present, the realm of trial and achievement; 
the future, the unexplored territory of dreams and ideals. Our past history 
has been written and cannot be changed to either better or worse, but the 
present is with us. It is our domain of endeavor, and it rests solely with you, 
witli me, and with each individual member of our specialty to make it what 
ould be. 


*Read at the Twenty-Ninth Annual Meeting of the American Society of Orthodontists, 
April 8-11, Nashville, Tenn. 
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Orthodontists seem to be in a somewhat false light before the public, as 
well as before the dental profession. I do not know exactly where the fault 
lies, whether with the public, with the dental profession, or with the ortho- 
dontist. Somehow we are expected to live up to a great deal. Perhaps we 
have brought it upon ourselves by claiming too much. We are always striv- 
ing to make ideal corrections, but oftentimes we must be satisfied with a 
compromise, or at most, to fall short of perfection; or after attaining an 
ideal correction, as time passes, it may not remain ideal. A dentist can fill a 
cavity without promising that the filling will remain a lifetime and that the 
tooth will not decay afterward. Further, a surgeon can operate for appen- 


dicitis without foretelling the outcome, or in the event of a successful opera- 


tion, without promising that there will be no adhesions, but the orthodontist 
is expected to promise perfection, to attain it, and then to see that it is 
maintained. I think orthodontia, as a specialty, claims too much, and in 
order to impress the public and the dental profession with the necessity and 
benefits of our work, we are prone to make extravagant claims of what we 
hope to do instead of what we really can do. It is much more gratifying 
for all concerned if we claim to do only what we are sure of, and then are 
pleasantly surprised by attaining a degree of perfection we had not antici- 
pated. 

Orthodontists too often assume the attitude that a fair knowledge of the 
anatomy and function of the dental arch and its investing structures added 
to a few laws of mechanics is sufficient to qualify one for the practice of 
orthodontia. To accede to such a belief is comparable to accepting the fact 
that a diagnostician does not need a knowledge of surgery, an obstetrician 
a knowledge of anatomy, and a dentist a need of physiology. <A practicing 
orthodontist may be more interested in the abnormal and its treatment than 
a general practitioner would be; but to have a comprehensive knowledge of 
the abnormal presupposes a thorough knowledge of the normal. 

Orthodontists are no longer correctors by foree of dental deformities. 
Unless they have a knowledge of dentistry, physiology, nutrition and metab- 
olism, plus the knowledge of preservation and the functional adaptation of 
bone and surrounding structures, they do not qualify. 


Orthodontia must be considered a specialty. To understand it, one must 
thoroughly understand the fundamentals of science. Unless a man is famil- 
iar with cause and effect of inflammation, the principles of mechanical eg! 
neering, the conditions underlying the malposition of the teeth and j: 
how to prognose as well as to diagnose and many other important subj}: 
he cannot successfully handle everyday orthodontie problems. Yet how m 
dentists are there today who know very few of these fundamental princi} \ 
and still think they can practice orthodontia by purchasing certain 
scribed appliances advertised by trade houses and mechanical laborator 

A certain group of men is projecting the claim that the specialty 
orthodontia is separate and distinct from dentistry, but it is just as muc 
part of dentistry as surgery is a part of medicine. It is necessary for 
progressive orthodontist to acquaint himself with the changes in gel 
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dentistry. It is almost impossible for a man to be in the first rank of his own 
specialty and know nothing of the advances made in the profession of which 
his specialty is a part. 

Many people have the idea that orthodontia can be swallowed whole and 
digested—all in a six weeks’ course at a so-called postgraduate school of 
orthodontia. I realize that most of our members got their special training 
that way, and I am not decrying such schools. I am warning against gradu- 
ates fresh from dental colleges, with no practical experience, taking a few 
weeks’ advance orthodontic work and thinking they are then proficient or- 
thodontists. No two eases of orthodontia are exactly alike. Besides a knowl- 
edge of mere mechanical principles, there should be some knowledge of the 
problems of life, growth, and development, and the part heredity and envi- 
ronment play. All of this takes time and practical experience which a recent 
graduate does not have. 

I wish to recommend a change in regard to the endorsees on the applica- 
tions for membership. Hitherto, a man, to be eligible for election to the 
American Society of Orthodontists, must have specialized for three years and 
have the endorsement of two active members. I recommend that the two 
endorsing members shall reside in the same district as the man applying for 
membership. Some members across the continent may know of the applicant 
as a likable man and a ‘‘good fellow,’’ but how can they know as much of 
the man’s work and standing in his community as some one who lives in the 
same state? At least, the man who lives near would be in a position to find 
out something definite about his neighbor. 

You are all familiar with the splendid work that was accomplished by 
the meeting of the First International Orthodontic Congress held in New 
York. At the close of this meeting the Governing Body decided to ho!d the 
second meeting of the Congress in Europe in 1931. 

The time is now drawing near for this meeting. The officers have been 
elected and the rules and regulations adopted, which are practically the same 
as those governing the First International Orthodontie Congress. 

The following pertains to the organization and membership: 

‘‘The Second International Orthodontie Congress shall consist of: 

**(A) The Component Societies gathered in New York on the oceasion 
of the First International Orthodontic Congress in 1926, should 
they so desire. 

‘““(B) Such other Societies as may wish to join and the Governing Com- 
mittee may deem acceptable. 

‘“(C) Subseribing members. 

‘‘The Congress shall be controlled by a Governing Committee. 

‘‘Membership shall be of three classes: 


‘‘(A) Regular membership can be had only through membership of a 
component society and the payment of 2 pounds, 2 shillings. It 
carries the right to vote and hold office, and to a copy of the Pro- 
ceedings. A payment of 2 pounds, 2 shillings by a recognized 
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Orthodontic Society or such other Society as the Governing Com- 
mittee may deem acceptable, and the endorsement of the Rules of 
the Congress, makes that Society a Component Society of the 
Congress, and entitles it to a copy of the Proceedings. 

**(B) Subscribing membership is open to all members of the dental and 
medical professions irrespective of membership of a component 
society, and to members of other scientific societies approved by 
the Governing Committee. The subscription shall be 2 pounds, 2 
shillings and shall entitle the member to a copy of the Proceedings. 
A subseribing member shall have no right to vote or hold office. 

**(C) Honorary membership. The Governing Committee may elect hon- 
orary members of the Congress. Honorary members shall have no 
right to vote, hold office or receive a copy of the Proceedings.”’ 


I recommend that this Society join the Second International Congress 
under membership ‘‘A,’’ which is a regular membership, and that it endorse 
the rules of the Congress which will make the American Society of Ortho- 
dontists a component society of the Congress. It is my opinion that the 
members of the American Society of Orthodontists should support the Sec- 
ond International Congress and they should take out memberships as early 
as possible. 

The Committee on Interrelations will make its report during this session, 
and I am sure that you will all be interested in the plan worked out-and 
which I trust will meet with your approval. 


Realizing the members do not have an opportunity to familiarize them- 
selves with the business affairs of this Society unless they are in attendance 
and feeling that they are entitled to know what business has been transacted 
by the Society at its annual meeting, I recommend that the secretary-treas- 
urer of the American Society of Orthodontists be instructed to have its annual 
transactions printed in pamphlet form and that a copy be sent to each mem- 
ber of the Society. 


Suggestions have been brought to my attention relative to a Committee 
on Economies, and I think it is time that we had such a committee. 

This committee should be composed of men who have been in the prac- 
tice of orthodontia for at least ten years, and should be known to be good, 
careful operators, as well as efficient in the conduct of their practice. 

This committee should make a study of the various economic problems 
with which the orthodontist is concerned and cooperate with and assist our 
members in the solution of their individual problems. The work of this com- 
mittee might include the following and possibly many other items: 


Advice relative to advantageous office locations, 

The development of a practice, 

Affiliations with dental schools, clinics and other organizations, 
Arrangement of office space, 

Equipment, 

Supplies and materials, 
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Technie of examining prospective patients, 

Efficient methods of treating cases, 

Efficient laboratory procedures, 

Office records, 

Business management, 

Suggestions for computing equitable fees and for making collections 
of payments when due, 

Suggestions as to form letters to parents of patients, 

Responsibilities of the orthodontist during vacation and post-treat- 
ment periods. 


The scope of this committee would be so broad that it could be of genu- 
ine value, particularly to the young orthodontist and to a person about to 
enter the practice of orthodontia. 

I, therefore, recommend that we have a Committee on Economies, which 
shall be composed of three men, one to serve one year, one two years, and 
one three years, and their successors to serve three years each. 

Our Society has grown considerably in the past few years. At the open- 
ing of this meeting we have a membership of about four hundred and quite 
a number of new applications. 


After having visited a number of the sectional societies throughout the 
country, I am convineed that this Society should not always meet in the 
same section of the country, and recommend that the meetings be held in 
various sections. By so doing it will enable the members in each section to 
attend meetings and will help educate the orthodontist as well as the laity. 

During the last few years our Society has grown rapidly in importance 
and in size. A number of amendments and additions have been made to our 
Constitution and By-Laws in order to take care of the ever-increasing exi- 
gencies of the Society. It is my opinion after a careful study of the situation 
that a committee should be appointed for the purpose of codifying the changes, 
additions and amendments and bring the Constitution and By-Laws up-to- 
date. I, therefore, recommend that a committee consisting of three members 
be appointed at this meeting with instructions to revise the Constitution and 
By-Laws and present the same at our next regular meeting for our considera- 
tion. 


Let me suggest that we be more charitable toward each other in the 
Way of criticism. It is easy to point out a man’s failure but hard to replace 
it with something materially better of our own. Criticism is cheap and 
sounds wise. It is often merited and sometimes does great good, but more 
often it is destructive, offering no constructive substitute. 


How prone we are to find fault! Instead of looking for the good quali- 
ties of our fellow men and noting their commendable works, we often mag- 
niiy their petty shortcomings and permit a small evil to overshadow a great 
good. 

Humanity seems more inclined to believe an attractive falsehood than a 
plain, simple truth. People in general are quick to repeat little things they 
have heard about this man or that man, perhaps adding their own construc- 
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tion to the story. In numerous instances the person under discussion and 
condemnation is not even personally known to the retailers of the gossip. 


It is easy to criticize, to find fault, to repeat hearsay, but do not these 
habits detract from the sum total of character? 

During the past year there have been a number of deaths among our 
membership of which some definite recognition should be made. A committee 
has been appointed to take cognizance of this fact and draft suitable resolu- 
tions which will be presented later in the meeting. In order that a proper 
record be kept, I recommend that a standing committee be created and that 
it consist of three members, one to be appointed to serve for one year, one 
to be appointed to serve for two years and one to be appointed to serve for 
three years, and thereafter one to be appointed each year to serve three 
years, and that the secretary be instructed to purchase a suitable record book 
in: which there can be inscribed the data presented by the Necrology Com- 
mittee in its annual report to the Society. 

Several years ago the secretary kept a book in which activities of each 
member of the Society were recorded. Jt was designed so that a complete 
history of a member from the time of admission until his membérship ended 
could be accurately kept. I understand this plan has been discontinued. In 
my opinion this was a serious blunder and should be corrected. I, there- 
fore, recommend that the secretary be directed to purchase another book of 
proper design, in which a complete professional history of each of our mem- 
bers can be recorded. 

As age grows upon us, how short seem the days, months and years; with 
ever-accelerating speed they fly into the past. The seasons come and go, 
treading upon each other’s heels, so fast they follow. They bring epochs of 
movement into every human life, mourning and sorrow amid all the others. 
Grief is natural, with all humankind if not with all of God’s creatures, and 
to every living thing it is inevitable. Our grief is not because of lack of 
faith in the belief of a higher, nobler, finer future existence, but because we 
miss those gone beyond, because the joys they gave us are ended except in 
memory, because of their families, because of cessation of their helpfulness, 
and because we feel a need of them to carry on our plans and endeavors. 


Since our session in Estes Park last year, our past president, Dr. C. A. 
Hawley, has gone from us. His death oceurred July 25, 1929, at his home in 
Washington, D. C. We mourn the loss of one of the staunchest friends 0! 
orthodontia, a man who had not only vision but also ability to translate 
vision into action. 

Another brother practitioner who is greatly missed, especially by tl 
men in the South and Southwest, is Dr. J. D. Odeneal, who passed away 0: 
August 31, 1929, in Tampa, Florida. He was a man loved by friends anc 
fellow practitioners wherever he was known. 

Since last summer we have lost from our profession Dr. W. J. Bell of Los 
Angeles, California, who was killed in an automobile accident the first Mon- 
day in September; Dr. Harry B. Hamilton of Ithaca, New York, who died on 
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November 11, 1929; Dr. F. S. Stilwell of Cincinnati, Ohio, who died in No- 
vember, 1929, and Dr. Grafton Munroe of Springfield, Illinois, who died in 
March, 1930. 

I received a message of sadness about a month ago telling of the death 
of Dr. W. H. Coleman of Wichita Falls, Texas, March 8, 1930. Perhaps some 
of you who were at the meeting in Estes Park remember that Dr. Coleman 
was taken ill while there and unfortunately never completely recovered his 
health. 

In a membership as small as ours the list of those fellow practitioners 
who have passed to their reward is long and grievous. We loved them here, 
we hope to meet them yonder. Their names shall be inscribed on our rec- 
ords in perpetual remembrance. 

In conelusion may I, on behalf of the Local Arrangements Committee, 
extend to all of you a most cordial welcome and invite you to partake gen- 
erously of our Southern hospitality. It is our earnest desire to make your 
visit here most pleasant and profitable, and we are all working with that 
object in view. 


GROWTH AND TIME CORRECTIONS BETWEEN OSSIFICATION 
CENTERS IN THE LONG BONES AND CALCIFICATION 
CENTERS IN THE MANDIBULAR DENTITION 
OF THE CAT* 


A PosTNATAL ROENTGEN-RAY STUDY 


By Harry H. Suaprro, D.D.S., New York, N. Y. 


INTRODUCTION 


Department of Anatomy, Co'lege of Physicians and Surgeons, Columbia University 


XCEPTING in man, no extended studies have been made to determine 

chronologically the first appearance of centers of calcification in the teeth 
and of ossification centers in the skeleton. Even in man the data in reference 
to bone and teeth usually have been gathered from different individuals. It 
is obvious that unless such investigations be carried out upon the same indi- 
viduals, errors may enter due to nutritional disturbances, acceleration or re- 
tardation of general bodily development, and conditions of general bodily health. 

Because of the fact that the data as to temporal correlations which exist 
in calcifying tooth centers and centers of ossification in the long bones are 
lacking in experimental animals, and are incomplete or unsatisfactory in man, 
it seems worth while to record the results of an investigation which appears 
to establish certain correlations between these developing centers in the eat. 

The study has been made upon the cat because it is a general laboratory 
animal, and because as Jayne (1898) has pointed out, the dentition of the cat 
and that of the human follow a similar curve of development. The eat has 
two sets of teeth, a deciduous and a permanent, and the development cycle 
takes place within a period of one year, as contrasted with the human cycle 
which extends over a period of twenty years or more. 


The roentgen ray has been used because its value in determining the 


chronology of epiphyseal growth in man has been established by a number 
writers. Among these are Poland (1898), Cohn (1924), Pryor (1925). It sees 
needless to call attention to the prevailing use of dental x-rays as aids ii 
acquiring knowledge of tooth development. 

The results of a roentgen-ray investigation on the cat would appear, | 
cause of these facts, to be of some aid in further correlated study, and it 
hoped that these observations on bone and tooth development will be of a-- 
sistance in experimentation involving interference with normal growth of ¢! 
osseous and dental system, as is known to occur from bone changes due |: 
interferences with the endocrine organs, especially the hypophysis, the th 
roid, and the gonads; to deficient diets, and to constitutional factors. 

*Read before the New York Society of Orthodontists, March 30, 1930. 
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In the course of this study upon the eat, I have attempted to establish 
the normal cycle of development in the limbs and in the dentition, so that 
the data procured might serve as a basis for comparison in experimentation 
resulting in growth retardation or acceleration. The daily changes in growth 
of bone and teeth have been observed for a period of ten months during this 


study, in twelve litters of animals consisting of forty-seven kittens. The 


roentgen-ray record was compiled from the negatives secured of twenty-eight 
of these animals who showed no visible ill effects from exposure or handling. 
Beginning as soon after birth as possible, x-ray exposures were made of the 
newly-born kittens. In a few eases, negatives were secured with the placenta 
and umbilieal cord still attached. All negatives were developed directly, and 
if found unsatisfactory, additional exposures were made. X-ray pictures of 
litter mates were secured on alternate days to minimize handling and to elimi- 
nate unnecessary exposure. This procedure was continued each day, until 
calcification of the permanent teeth was completed,.and until the epiphyseal 
lines in the lone bones were almost entirely obliterated. 


TECHNICAL PROCEDURES 


X-ray pictures of the forelimb, the hind limb, and the dentition of the 
mandible were taken daily. Because of technical difficulties the maxillary 
dentition was not taken. Such record would seem to be duplication of effort 
due to the probable uniformity of development of maxillary and mandibular 
dentition. To secure the limb pictures, the kitten was fastened to the x-ray 
film holder by means of strips of adhesive, the animal lying upon its back 
with limbs outstretched. In this manner, sufficient immobility was secured 
for the exposures without causing injury to the developing ecartilagenous 
areas. The animals were manipulated in as gentle a manner as possible from 
the time of birth, and as they developed, this conditioning made their handling 
easier. As the kittens grew older, loops of linen tape were passed around the 
extremities, the limbs outstretched as in the younger animals, and the tape 
fastened to a board large enough to accommodate an adult animal. The right 
forelimb and the left hind limb were exposed in each ease to simplify pro- 
cedure. 

For the pictures of the dentition, a small intraoral film was attached to 
the right forefinger of a lead-lined glove. The animal was carefully wrapped 
in a cloth so that only its head was exposed, and held in the left hand. The 
finger with film attached was inserted into the mouth, the head held at the 
proper angle and the exposure made. 

On the first day of life, directly after parturition when possible, an x-ray 
picture of the full skeleton, with placenta attached, was secured of the newly- 
born kitten. Thereafter each limb was exposed separately, and the intraoral 
film exposure was made in the order named. 

The animals were kept in roomy cages out of doors, exposed to sunshine 
ducing the warmer months, and were kept indoors in the winter months. 
Th ir diet consisted of milk, water, fish and meat. 
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THE ROENTGEN-RAY RECORD 


At birth (Fig. 1) all the diaphyses of the long bones in the forelimb and 
in the hind limb are present, as are also the shafts of the metacarpals, meta- 
tarsals and phalanges. There are no centers present for the heads or bases of 
the metacarpals, metatarsals or phalanges. There are no evidences of epi- 


Fig. 1. 


physeal centers of ossification in the shoulder, elbow or wrist regions, for t!: 
upper epiphysis of the femur, or in the region of the knee. In the tarsal are: 
there are two centers of ossification present for tarsal bones, the os calcis an‘ 
the astragalus. In the mandibular dentition at birth, there is a center ©’ 
calcification present for each of the deciduous teeth (Fig. 2, No.1). Approx! 
mately one half the length of the crowns of the six deciduous incisors, and 0: 
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the deciduous canine and molar teeth are calcified. There are no centers of 
calcification evident for any of the germs of the permanent dentition. 
During the first week of postnatal life there are no evidences of new 
epiphyseal formation, but the centers present at birth have increased in size. 
The first new ossification center after birth appears in the epiphysis for the 
head of the humerus (Fig. 2, No. 18). On the same day that this center is 
noted in the shoulder joint, the first new center of calcification appears in the 
mandible distal to the second deciduous molar tooth, for each of the perma- 
nent molars (Fig. 2, No. 2). This first temporal correlation of centers in the 
limb and mandibular dentition occurs usually upon the eighth day of life. 


Between the twelfth and fourteenth days the second new ossification cen- 
ter occurring after birth in the forelimb, is the epiphysis for the capitellum 
of the humerus (Fig. 3, No. 20). At this same time four new centers of 
ossification appear in the hind limb (Fig. 3, No. 21). One center for the head 
of the femur, one for the lower epiphysis of the tibia, and a fourth center of 
ossification for the lower epiphysis of the tibia. In the dentition at this time, 
the crowns of the deciduous incisor teeth appear calcified (Fig. 2, No. 3). 


Between the seventeenth and nineteenth days, six new ossification cen- 
ters appear in the forelimb, and two new centers of calcification appear 
in the mandibular dentition. In the forelimb one center is noted for the 
trochlea of the humerus, another for the upper epiphysis of the radius, a 
third for the lower epiphysis of the radius, and in the wrist region the first 
three centers appear for carpal bones (Fig. 3, No. 22). In the mandible, just 
mesial to the developing roots of the deciduous canine teeth, centers for 
the germs of the permanent canine teeth can be noted, and the crowns of 
the deciduous canines have calcified (Fig. 2, No. 4). 


Between the twenty-second and twenty-fifth days of life, new ossifica- 
tion centers appear in the forelimb, the hind limb, and in the mandibular 
dentition. In the forelimb (Fig. 3, No. 24), a center appears for the lower 
epiphysis of the ulna, three additional centers appear in the wrist area for 
the carpal bones; six centers can now be noted in that region; centers ap- 
pear for the heads of each metacarpal bone except the first, and a center is 
evident for the base of each of the phalanges except those of the first digit. 
In the hind limb (Fig. 3, No. 35), one new center is evident for the lower 
epiphysis of the fibula, and in the dentition (Fig. 2, No. 5), centers can be 
noted for the germs of the permanent incisor teeth. 

Between the twenty-eighth and thirty-first days of life new centers are 
in evidence in the forelimb, the hind limb and in the mandibular dentition. 
In the forelimb (Fig. 4, No. 26) a center is noted for the olecranon of the 
ulna, and an additional center is evident in the carpal area. In the hind 
limb, a center appears for the upper epiphysis of the fibula (Fig. 4, No. 27), 
two centers appear in the tarsal area; four are now in evidence in that 
region; and a center can be noted for the head of each metatarsal bone and 
for the base of each of the phalanges. In the dentition (Fig. 2, No. 6), a 
center can be seen for each of the premolar teeth, and the crowns of the 
deciduous molar teeth appear calcified. 
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Between the thirty-fourth and thirty-seventh days of life a center ap- 
pears in the forelimb for the head of the first metacarpal bone (Fig. 4, No. 
28), and in the hind limb three additional centers are noted in the tarsal 
area (Fig. 4, No. 29). 

Between the thirty-ninth and forty-second days of life, in the forelimb, 
another center is noted in the carpal area (Fig. 4, No. 30) and in the hind 
limb, in the tarsal area, an additional center appears for the posterior ex- 
tremity of the os calcis (Fig. 4, No. 31). This additional center, which fuses 
later with the greater mass of the os calcis, is a constant factor in all the 
animals examined, although Jayne (1898) states that, ‘‘The caleaneum seems 
to arise from but one center of ossification.’’ In the dentition at this time 
the roots of the six deciduous incisor teeth have completely calcified (Fig. 
2, No. 8). 

Between the forty-ninth and fifty-fourth days, a center of ossification 
appears in the hind limb, and in the dentition the roots of the deciduous 
canine and molar teeth appear calcified. In the hind limb (Fig. 4, No. 33), 
a center appears at the upper extremity of the femur for the greater tro- 
chanter. In the mandible (Fig. 2, No. 9), the deciduous dentition is entirely 
calcified, the roots of all the teeth are completely formed, and the crowns 
of the permanent incisors appear calcified. 

At the end of the eighth week of life, the long bones and their epiphyses 
have increased in size, and in the hind limb centers for the tubercle of the 
tibia and for the patella are noted. In the dentition (Fig. 2, No. 10) the 
roots of the developing permanent incisor teeth are forming. 


At the beginning of the thirteenth week considerable increase in size 
of the shafts and epiphyses of the limbs has occurred, and in the dentition 
(Fig. 2, No. 11) the roots of the first and second deciduous incisors are 
being absorbed. In the dentition, at the end of the thirteenth week of life, 
two or three of the deciduous incisor teeth have usually been shed, and the 
permanent teeth that replace them are erupting into the oral cavity (Fig. 2, 
No. 12). The crowns of the permanent molar teeth appear calcified, and a 
considerable degree of growth has taken place throughout the limbs and tlie 
dentition. 

At five and one-half months, in the dentition, all six permanent incisor 
teeth have erupted into the oral cavity, all the permanent incisor teeth are 
fully formed, and the deciduous canine teeth are just about to be shed. The 
crowns of the premolar teeth appear calcified (Fig. 2, No. 15). 

At the age of six and one-half months, in the dentition, the roots 
the permanent molars appear calcified, the roots of the premolar teeth a’ 
forming, the roots of the permanent canines are about two-thirds forme, 
and the deciduous molars are about to be shed (Fig. 2, No. 16). In the fore- 
limb at this period, the epiphyses of the lower extremity of the humerus have 
fused with their diaphyses. The epiphyseal lines are still evident for t!i 
proximal extremity of the humerus, for the proximal and distal extremities 
of the ulna and radius, for the heads of the metacarpals, and for the bases «i 
the phalanges. 
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In the forelimb, at the age of seven months, the epiphysis for the proxi- 
mal extremity of the radius has fused with its diaphysis, the bases of. the 
phalanges are fused to their diaphyses, and the epiphyseal lines separating 
the heads from the shafts of the metacarpals are almost obliterated. In the 


Fig. 7.—A, Demonstrates the manner in which the kittens were prepared for x-rays of t!.' 
dentition; B, the manner in which the animals were reared outdoors; C, one of the expe:: 
mental animals, one year old (an illustration of the response to gentle handling). 


hind limb, the head of the femur is fused to its diaphysis. The bases of th 
phalanges are fused to their respective shafts. Ossification is complete 1 
the tarsal bones. The epiphyses of the metatarsals, the proximal extremity 
of the caleaneum, the proximal and distal extremities of the tibia and fibul: 
are not quite fused with their diaphyses, the epiphyseal line is not com- 
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pletely obliterated. In the dentition, the roots of the premolar teeth are 
completely formed. The roots of the permanent canine teeth are not quite 
completed. 


At the age of nine months, ossification in the forelimb is very nearly 
completed (Fig. 5, No. 34). The epiphyseal line is still evident to a slight 
degree at the proximal extremity of the humerus, the proximal extremity 
of the ulna, and the distal extremities of the radius and ulna. In the hind 
limb ossification is complete except for the tubercle of the tibia which has 
not completely fused with its shaft (Fig. 5, No. 35). In the dentition, cal- 
cification is complete (Fig. 2, No. 17). The x-rays of the right forelimb and 
left hind limb of an adult cat, the mother of one of the litters used in the 
investigation, are shown in Fig. 5, Nos. 36 and 37. 


SUMMARY OF DEVELOPMENTAL CORRELATIONS BETWEEN THE OSSIFICATION CENTERS 
OF THE LIMBS AND THE CALCIFICATION CENTERS OF THE MANDIBULAR 
DENTITION IN THE KITTEN 


Present at birth: all the diaphyses of the fore- and hind limbs; two 
centers for tarsal bones; the germs of all the deciduous teeth. 

Kighth day: the epiphysis for the head of the humerus; centers for the 
germs of the permanent molar teeth. 

Twelfth to fourteenth day: the center for the capitellum of the humerus; 
centers for the upper and lower epiphyses of the femur; centers for the upper 
and lower epiphyses of the tibia; calcification of the crowns of the deciduous 
incisor teeth. 

Seventeenth to nineteenth day: the center for the trochlea of the humerus; 
centers for the upper and lower epiphyses of the radius; three centers for carpal 
bones; centers for the germs of the permanent canine teeth; calcification of 
the crowns of the deciduous canines. 

Twenty-second to twenty-fifth day: the center for the lower epiphysis 
of the ulna; centers for the heads of the second, third, fourth, and fifth meta- 
carpal bones; centers for the bases of the phalanges of the forelimb; three 
additional centers for carpal bones; centers for the upper and lower epiphyses 
of the fibula; centers for the germs of the permanent incisor teeth. 


Twenty-eighth to thirty-first day: the center for the olecranon of the 
ulna; an additional center in the carpal area; two additional centers for tarsal 
bones; centers for the heads of the metatarsal bones; -centers for the bases of 
the phalanges of the hind limb; centers for the germs of the premolar teeth; 
calcification of the crowns of the deciduous molar teeth. 

Thirty-fourth to thirty-seventh day: The center for the head of the first 
metacarpal bone; three additional centers for tarsal bones. 

Thirty-ninth to forty-second day: an additional center for the carpal 
bones; a center for the posterior extremity of the os calcis; complete forma- 
tion of the roots of the deciduous incisor teeth. 

Forty-ninth to fifty-fourth day: the center for the greater trochanter of 
the femur; completion of root formation of the deciduous canine and molar 
teeth, 
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In a number of the kittens, the appearance of bone centers or of calcifi- 
cation centers in the teeth were delayed, but it is of interest to note that tlie 
delay affected limb ossification centers and calcification centers in the den- 
tition, alike. 

CONCLUSIONS 


1. A daily roentgen-ray examination of the normally developing skeletal 
centers of ossification and of the centers of calcification in the teeth show 
certain interesting temporal correlations between the long bones and the 
dentition. 

2. The rate of bone and tooth growth is found to vary in different ani- 
mals, but the developmental correlations established in the various bones and 


teeth remain constant. 


I wish to express my appreciation and thanks to Doctors Smith and Engle for continued 
advice and encouragement. 
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DISCUSSION 


Dr. Milo Hellman.—It is quite apparent that the essayist has touched upon a subject 
of particular interest to all students of odontology. It is as yet a virgin field but will 
become more popular in time. The detailed account of his studies and observations deserves 
special mention, because it shows the results of intensive work, diligent application, and 
intelligent interpretation of the facts observed. For this achievement I wish to congratulate 
Dr. Shapiro. 

Of course, this contribution will probably help little in the solution of immediate prob- 
lems confronting the orthodontist. It nevertheless peints out a reliable method of attacking 
the study of such phenomena as are entailed in the development of the dentition. 

The investigation, to be sure, is not complete. But what scientific investigation ts 
complete? With every scientific step in the right direction new vistas open up for furtier 
investigation. The next step, it would seem, should be a similar investigation of mammiuls 
more closely related to man. Thus similar studies on monkeys and anthropo#l apes would 
no doubt reveal facts of more intimate relationship to those to be observed in man. Su! 
studies are now being pursued. I am looking forward with a great deal of expectatio 
the outcome of these investigations. For the present we should be grateful to the essa. 
fer the instructive lesson brought to us in the form of his work. 


HEREDITY* 
By J. T. CunnincuAM, M.A.Oxon., A.L.S. 


HE author said the aspect of the study of heredity which at present 
has attracted so much attention, and had done so for the past twenty-nine 
years, is the study of particular characters. Before that it had been quite 
obvious on any general survey of plants and animals, and especially the 
human species, that variations, i.e., differences between individuals, were not 
always of a small character and did not always form a gradual series, but 
were often very pronounced and sharply marked. That was very often the 
case in human subjects and was obviously the case in different breeds of 
domesticated animals. They were not this evening referring to plants to 
any great extent. It was also obvious in wild forms that the distinction of 
species in the majority of cases was not a matter of differences of degree but 
of the presence or absence of special characters. So that it was obvious 
before the present period of the study of heredity that there were a great 
number of cases in which pronounced and conspicuous characters formed the 
distinction between different races and breeds and also between individuals. 

3ut it was only since 1900 that the systematic attempt to investigate 
the heredity of such definite characters had been carried on. Those present 
probably all knew that that originated from the investigations of the Abbé 
Mendel, which had been published half a century before, attention being re- 
directed to them in 1900; the development which had arisen or proceeded 
from that rediscovery had given rise to an enormously important branch of 
biology ; it was with that branch that he proposed to deal tonight. 

The method initiated by Mendel was to pay attention to a particular 
character in one form or variety and its corresponding character in another, 
closely related, the two characters corresponding in the sense that they af- 
fected the same part or organ of the body. The heredity of the two charac- 
ters was investigated by crossing, or breeding together, individuals of the 
two forms, males of one with females of the other, and recording statistically 
the different kinds of offspring produced in each generation derived from 
the cross. 

One of Mendel’s chief discoveries had been that in the first generation 
the offspring of such a cross were all alike with regard to this particular 
character or pair of characters. It had been for some time supposed that it 
Was a general fact as discovered by Mendel—in fact, Mendel had rather em- 
phasized it—that one of the characters concealed the other and appeared 
exc usively. This was called the dominant character, and all the offspring 
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showed this dominant character. It had since been shown that in many eases 
that was not so; there were many exceptions, and it was now agreed that the 


important fact was not the dominance of one character but the fact that the 
individuals of the first generation were all alike. There was no exception 


to that, at any rate in typical cases. 

The lecturer then showed a slide which illustrated the inheritance of a 
pair of characters in Mendelian fashion, in fowls having single and rose combs. 
These two characteristics were not restricted to any two breeds; there were 
a great many breeds of fowls which had rose combs or single combs. The 
black-red wild fowl (Gallus bankiva) had a single comb, that being the more 
primitive form; there were other fowls which had neither rose nor single 
combs. He desired to show them the result of crossing a fowl of a rose 
comb breed with one of a single comb breed. The result was that all the off- 
spring of the first generation had the rose comb to the exclusion of the single 
comb. In that case the rose comb was said to be dominant, because it domi- 
nated over the single comb and concealed it, while the single comb was said 
to be recessive. The offspring of this first generation were called F.1. When 
the individuals of that generation were bred together it was found, on count- 
ing a large number of the chicks produced, that there were on the average 
three rose combs to one single comb. So that the single comb reappeared, 
and it was found to be as perfect as though the breeds had never been crossed 
at all. This was ealled segregation in the F.2 generation, where both the ori- 
ginal characters reappeared in exactly the form in which they existed in the 
original parents, who were now the grandparents. 

Mendel had found, and his result had been confirmed by everybody who 
repeated these experiments, that if these dominants were crossed with one 
another or with the recessive form, one-third of the dominants were pure, 
that is to say, they produced dominants only. In this particular instance, 
the characters came out in the proportion of 1 pure rose comb, 2 hybrid, and 
1] pure single. The explanation of this which Mendel gave, and which has 
been confirmed ever since, was that the characters were produced by thie 
reproductive cells, or gametes, that each character was represented by some- 
thing which was conveniently called a factor in the eggs or sperms. In the 
F.1 generation of these fowls, each individual was developed from a fertilized 
ege carrying both factors, the rose comb from one parent, the single comb 
from the other, but of the eggs produced by each F.1 individual, half ‘he 
number earried the factor which produced the rose comb, while the ot'er 
half carried the factor which produced the single comb; that though t!ey 
were combined in the individual, they were separated in the gametes. — 
same thing happened with regard to the sperms. The consequence was | 
when fertilization took place, half the eggs were rose comb eggs, and |! 
were single comb eggs, or, to make it simpler, he would eall them domin 
and recessive. <A recessive egg might be fertilized by either a dominant « 
recessive sperm, and so the number of eggs fertilized by dominant spers 
would be the same as the number fertilized by recessive sperms. Simila':y, 
a dominant egg might be fertilized by a dominant or a recessive sperm. 
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The conclusion was that when the reproductive cells, gametes, of the 
F.1 hybrids were formed, the factors for the two characters united, denoted 
by ‘‘A’’ and ‘‘a,’’ for example, separate, so that both in the male and female 
half the gametes contained ‘‘A’’ and half contained ‘‘a.’’ The fertilizations 
were therefore AA, Aa, aA and aa in equal numbers. If ‘‘A’’ was dominant, 
this meant three dominants to one recessive in the F.2 generation; the reces- 
sives and one-third of the dominants were as pure as the original parents, 
while the remaining dominants were similar to those of the first generation 
or F.1. When two pairs of characters were crossed there were sixteen differ- 
ent combinations, and, if two of the characters were dominant, four visibly 
different forms. The Mendelian principles explained reversion on crossing 
and the results of crossing were used to discover the unit factors which did 
not always produce visible characters. 

There were some cases of crossing in which dominance did not occur; 
such was the case of the Andalusian fowl. The color of that fowl was called 
blue; it was a kind of blue, but was seareely such a distinct blue as one ob- 
tained in ordinary colors; it really consisted of black particles mixed with 
white. It had long been known to fanciers that on breeding these fowls 
together, among the offspring one got only a certain number of blues, there 
were always a number of ‘‘wasters’’ or ‘‘rogues,’’ some of which were pure 
black and some white, splashed with black. By the aid of Mendelian prin- 
ciples, scientific people were able to score over the practical people very 
markedly in this case, because they showed that by mating two wasters, one 
black and the other white with black patches, one obtained offspring which 
were all blues and nothing else. That had been a great revelation to the 
practical man. That was so, because in the case of the Andalusian fowl! there 
was no dominance; there were two pure forms: one pure form was black and 
the other splashed with white; the hybrids had the two characters so mixed 
that they appeared to be blue, and when bred together, produced the two 
pure forms and the hybrid again. 

Interesting results were seen when two pairs of characters were crossed 
at the same time, as, for instance, rose or single combs, and white or colored 
plumage in fowls. Some of the results of Mendelian breeding were exceed- 
invly surprising and paradoxical, for example, the production of colored 
fowls from the mating of two recessive whites, and the production of colored 
Sweet peas from two white varieties. 

There was the question of how these characters were carried. He had 
spoken of the characters being carried in the gametes, the reproductive cells. 
At the same time that the investigations of those factors was going on, there 
hal been proceeding quite independently an investigation by means of the 
microscope of the structure of the nuclei of cells and their subdivisions. The 
nucleus in ordinary cell-division was resolved into distinct particles called 
chyomosomes, each of which divided into two, the number remaining constant 
for each variety of organism. In the formation of the gametes, the 
chromosomes became paired, and one member of each pair passed into each 
daighter cell, so that each gamete contained only half the normal number of 
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chromosomes. In fertilization the chromosomes of male and female gametes 
passed into one nucleus. Thus the separation and pairing of the chromo- 
somes corresponded to the separation and union of the characters, the genes 
or factors being contained in the chromosomes. The ordinary division of the 
cells was called mitosis, but in the last phase of division before the ripe eges 
and ripe sperms were formed, there were two divisions which were different 
from mitosis and were known as reduction divisions. The offspring did not 
inherit all its qualities from either parent; each parent, as it were, threw 
away half its inheritable characters and handed on the other half. It could 
be illustrated by supposing a man and woman to meet with two packs of 52 
cards each, each throwing away 26 cards, and putting the remaining half- 
packs together to make one complete pack. But the 52 cards are in 26 pairs, 
and the two of each pair separate when the gametes are formed, and form 
new pairs in fertilization with the corresponding ecards from the other pack. 
Suppose one pair in each parent are one blue and one black, then the new 
pair after fertilization will be either two blue, or two black, or blue and 
black, in the proportion 1:1:2. 

Very precise investigations had been made by Professor Morgan of Co- 
lumbia College, New York, and his colleagues, as to a little fy that fed on 
bananas. This fly was of a character particularly favorable to these experi- 
ments; it had only four pairs of chromosomes. Characters were not always 
inherited independently, by what was called free assortment, but often, as 
in the case of this fly, Drosophila, and other cases, were linked together in 
groups which were inherited together as one character. This was attributed 
to the fact that the genes of the linked characters were all in one chromo- 
some and passed into the same gamete, except when crossing-over occurred. 
It was found that this linkage was sometimes broken, and it was claimed that 
by studying the eases in which the linkage was broken, which were excep- 
tional cases, with the normal cases, it was possible to tell the position in the 
chromosome in which the characters were situated. The particular points 
in the chromosome which carried the characters were called the genes. If 
there were a number of cases in which the two coupled characters separated, 
it was concluded that the two genes were far apart, because the reason of 
the breaking of the linkage was the crossing-over. This was merely theory, 
but it was borne out by the observed facts. It was even said that a map 
might be drawn showing where the characters were situated in the chroniv- 
some. 

Extraordinary facts had been observed concerning the inheritance 
sex. It had been noticed in the early days of Mendelism that sex inheritane 
corresponded to, or appeared to resemble, the Mendelian inheritance in cc'- 
tain cases. One of the extraordinary things about sex was that in every 
union of parents, the male and female were combined, while in every Pp! 
duction of offspring they were separated again. Sexual intermediates <' 
sometimes occur, but persons of abnormal sex were extremely rare in cor 
parison with the normal. When a hybrid, an impure dominant, was crosse' 
with a pure recessive, it was found that the offspring were dominant or rece: 
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sive in equal numbers. It had been suggested that sex was a Mendelian 
character, one of the sexes being hybrid and the other pure. It was not 
necessary to go into the detail of that theory, because it had been rather 
superseded by a simpler statement of what took place in the chromosomes. 
The investigation of sex by characters and the investigation of the chromo- 
some by the microscope had given comparative results, one confirming the 
other. 
2nd REDUCTION DIVISION 


4. Spermatocytes. 


Polar bodies. 


Spermatozoa, 


There was reason to believe that one pair of chromosomes determined 
the sex of the individual. In mammalian animals the two sex-chromosomes 
in the male were different, X and Y; in the female they were similar, XX. 
Therefore of the sperms, half contained an X and half a Y: while all the eggs 
contained an X. Therefore after fertilization half the eggs contained XY 
and became male, half XX and became female. 


lhe inheritance of sex was curiously paralleled by what was called sex- 
linked inheritance, of which one of the well-known cases was red-blindness 
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in human beings. Red-blindness occurred in about 5 per cent of males biit 
was very rare in females. A color-blind father never produced a color-blind 
son; a male could not inherit color blindness from his father. The color- 
blind father handed on that character to his daughters; they did not show 
it, being merely carriers. If a woman who was earrying color blindness mar- 
ried a normal man, half her sons were color-blind, a character which they 
inherited from their maternal grandfather. Female color blindness only arose 
when a color-blind father married a woman who was earrying color blind- 
ness, in which ease half the daugters would be color-blind. 

There are a great many other characters in the human species which 
were inherited in Mendelian fashion, most of them being abnormalities. There 
was more variation in any human community than in most of the wild species, 
and especially more among human beings than in a cultivated species, because 
a pure bred fowl or a cultivated plant, for example, were bred so that all the 
individuals should have the same character. Cultivated plants and animals 
were pure as to most of their characters, whereas human beings had a great 
many characters in regard to which they were crossed; that is to say, human 
beings were carrying a lot of recessive characters besides those which they 
showed. One geneticist had described man as a ‘‘mongrel,’’ and that was very 
true. It was impossible to experiment on human beings. There was a great 
deal of talk on what was called eugenics, but it had not come to mueh yet in 
practical execution. Heredity in man could be studied only by means of 
pedigrees which presented great difficulties. Some results had, however, 
been obtained. It had been found that blue eves were recessive to brown or 
dark eyes. 

On looking up the question of teeth, he had found that heredity infor- 
mation was rather unsatisfactory. He had, however, come across one or two 
examples in which pedigrees were given, especially in Sir Frank Colyer’s 
Dental Surgery. That was a standard work recognized in dentistry and lis 
account was one of the best he had come across. He had given some cases 
of heredity in abnormalities of the teeth. Hereditary hypoplasia of the teeth 
was a rare condition; when only the enamel was deficient the teeth might be 
of a dark brown color. A case had been recorded of this kind in which 42 
individuals were examined, extending over four generations, and 23 of th: 
persons had defective enamel. In severe forms there was deficiency of < 
tine as well as enamel. An excellent account of a family showing this t>| 
was recorded by Mr. J. G. Turner during five generations of 50 individ 
of which 21 were affected. The abnormality was transmitted through abi 
mals; it was therefore dominant. When a child was born which had not 
the abnormality, the subsequent generation showed that it did not trans 
the abnormality at all. There were some other cases which were recess! 
but they were rather extreme cases and were not often met with. 

There had been one case of two brothers recorded by J. H. Gibbs 
which the teeth were entirely absent. That was, he presumed, very 1". 
It was found that that was a recessive character which was sex-linked |: <¢ 
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eoior blindness. There were many other cases of abnormalities described, 
in which no pedigrees were given. There was one ease of entire absence of 
teeth with marked deficiency of hair. Harelip and cleft palate were associ- 
ated to some extent with the teeth, generally involving abnormalities of the 
teeth. They were probably better known than dental abnormalities proper. 
They were known to be dominant. They were cases in which the develop- 


FERTILIZATION. 
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ment of the maxillary region of the head and the palatal region was arrested 


Instead of going on to its complete closure. He had come across rather a 


curious misstatement in a book, which was not very old, in which harelip in 
the human species had been compared with the cleft lip of the hare. Those 
two things had nothing to do with one another. The harelip in man was 
nev-r really a central splitting; it was on one side or the other; it was really 
arctention of the cleft between the lateral maxillary process and the central 
marillary process which normally united. In the hare the splitting of the 
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lip was a normal and quite independent character, evolved for the function 
of allowing the lips to be drawn back to expose the incisor teeth. 


There was a very great field for further investigation of the heredity of 
abnormalities in teeth. If those dentists who were sufficiently interested in 
the matter and had sufficient time and opportunity would try to collect the 
pedigrees of the patients who showed interesting abnormalities, they would 
be making a most valuable contribution to the study of human heredity and 
also doing valuable service to their own profession. 


DISCUSSION 


Dr. Cockayne thanked the Society for affording him this opportunity of taking part 
in the discussion. He had brought a few pedigrees of dental abnormalities. Mr. Cunningham 
had said that the ‘‘Y’’ chromosome carried no characters; in most cases that was so, but he 
believed there were two fish, a beetle and a plant, in which the ‘‘Y’’ chromosome carried a 
group of characters. In that case, whether the characters were dominant or recessive, they 
went to all the males, none of the females having these characters. (The speaker illustrated 
his remarks with slides.) In a case of webbing between two of the toes in a human being, 
this character was found in all the males who were descended from males of that family, but 
in none of the females or in males descended from females of that family. This had been 
recorded by Schofield, in whose family this abnormality had appeared. The absence or balk- 
ing of the upper lateral incisors was one of the commonest dental abnormalities. Apparently 
it was a dominant. Unfortunately, the investigator, who many years before had published 
the pedigree of a family affected in this way had not appreciated the importance of recording 
the unaffected members of the family. One could not, of course, expect to get perfect 
examples of Mendelian inheritance in small human families; the proportion of the progeny 
affected and unaffected did not always work out in accordance with Mendelian theory in 
human families, owing to their being so small. The speaker asked whether anyone present 
had come across familial or hereditary cases of incisors erupted at birth not accompanied by 
thickening of the nails. The speaker showed a number of slides, one of which showed dog- 
faced boys; they were covered with silky hair all over the face and body, though the hands 
and feet nearly always escaped. It was a dominant character and was interesting in that 
the persons affected, as a rule, had only four teeth. One would suppose that with an excess 
of hair they would probably have an excess of teeth. The speaker showed a picture of one 
of these dog-faced boys which he had come across in Aberdeenshire; it dated from the 
sixteenth century. There was at that time in Europe, a famous family who were affected in 
this way; several quite well-known artists had painted the father and his two daughters. 

Mr. C. Schelling said that some years ago he had been called upon by the late Dr. R. 
Muir, of New Cross, to extract two mandibular incisors from a newly born baby, as the mother 
found it impossible to nurse this, her first child, owing to the lacerations of her nipple 
caused by his vigorous sucking. The case was reported to the Odontological Society. 

Mr. J. G. Cunningham, in reply, said there were cases of transmission of characters by 
the ‘‘Y’’ chromosome, though the matter had not yet been thoroughly investigated. He }:d 
desired to compare sex-linked characters with what were called secondary sexual charactc’s, 
but had been prevented by lack of time. Dr. Cockayne had shown them some most interest! 
pedigrees. The secondary sexual characters were obviously carried in the autosomes and ? 
in the chromosomes; their development, apart from their heredity, was dependent upon t.\ 
internal secretions or hormones from the generative organs. It had always been a point 
great interest to him, that all this Mendelism, important as it was, did not throw any light 
upon development by the influence of hormones. The general theory, as advocated by Dr. 
Morgan of New York, and more or less imposed upon biology by him, was that all evolution 
was due to mutations, where simple abnormalities arose without any reason, especially with- 
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out any reason for external conditions, and giving rise to all the phenomena of adaptation 
merely by natural selection. That was a conclusion with regard to heredity which he, the 
speaker, absolutely repudiated; the more he studied the matter the more sure he was that 
it was erroneous. These abnormalities were of great importance, and they corresponded to 
many things, but they did not correspond in any way, or offer any explanation for adaptation, 
and especially the development under the action of hormones. There had never been a muta- 
tion yet, as far as he knew, which resembled in any way a secondary sexual character and the 
influence upon it of, or its dependence upon, the influence of the sexual organs. 


MALOCCLUSIONS OF THE DECIDUOUS DEN'TITION* 


By Georce Nortucrort, O.B.E., L.D.S.R.C.8., Lonpon, ENGLAND 


O THOSE acquainted with the immortal works of Alexander Dumas, what 

romance is there not in the words of Twenty Years After. What visions 
are conjured up of fair women and gallant men, of anxious endeavor and shat- 
tered faiths, of honorable awards or evil deeds condemned. 

It is perhaps difficult, Rudyard Kipling to the contrary, to believe that 
romance can be associated with the search after scientific truth, and yet can 
we not claim that our at one time little Society also has had its share of ro- 
mance, with its triumph over difficulties, its solution of doubts, its ardent 
hopes and even illuminating failures? 

Now the wheel has come full circle and with kindly courtesy and a most 
friendly gesture the Council have nominated, and you have elected me, 
‘““Twenty Years After,’’ once more to preside over a Society since grown to 
maturity, a Society whose Transactions are read all over the world, but whose 
infant destiny was guided first of all by the wise counsels of the man whom 
all English and foreign orthodontists alike will soon be delighted to honor. 


But however pleasant for the aged to indulge in sentimental retrospect, 
in these matter-of-fact days it has been decided, and perhaps most wisely, that 
a Presidential address must afford more solid pabulum for the scientific en- 
thusiast, who must develop his wisdom by the mental trituration of hard and 
crusty fact, of tough and knotty problems, being unconfounded by the sweets 
of history or drawn from rectitude by the allurements of food only fit for 
babes. 


In 1907 a paper was read before the Metropolitan branch of the British 
Dental Association recording twenty cases of irregularities of the deciduous 
dentition, and the opinion was then expressed that irregularities of the de- 
ciduous dentition were far more common than formerly had been taught, and 
the fallacy was condemned ‘‘that malocclusions of the temporary teeth are 
very rare and if present at all are found to affect the front teeth only.’’ In 
the year 1910 a paper was published entitled ‘‘Some Observations on the 
Mouths of Twenty-Five Children From 214 to 61% Years of Age.’’ “his 
paper sought to show that postnormality did not depend upon the faulty o: :lu- 
sion of the first permanent molar but was probably developmental in o 
and that all types of malocclusions were foreshadowed in the deciduous 
tition. Textbook after textbook has continued to deny this latter conten | 
even down to one of the latest works which has won the considered app 
tion of those supposedly qualified to judge. But in this work the phrase: 
is somewhat altered, viz., ‘‘ Although postnormal occlusion of the lower ¢: 
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arch in varying degrees is fairly frequent in the deciduous dentition, few, if 
aly, eases of crowding of the temporary teeth in early childhood have ever 
been recorded.’’ In the Lancet the writer of the review of the above mono- 
graph draws attention to this paragraph and says that ‘‘the examination of a 
large number of children’s mouths shows that definite crowding is far from 
uncommon though not so obvious’’—a statement with which most members 
of the British Society for the Study of Orthodonties will agree, but which has, 
perhaps, not been sufficiently ‘‘recorded.’’ And although before this learned 
and progressive audience what follows may seem like ‘‘carrying coals to New- 
castle,’’ it would appear desirable that in this year of grace at least one more 
‘‘reecord’’ should be made for the good of posterity. 

Nearly ‘‘Twenty Years After’’ it is proposed to analyze another series of 
thirty young cases limiting the age to four years and three months, but with 
successional models where possible, in order that at any rate he who reads will 
not run again into the same error, and so that in another twenty years’ time it 
can be said that it was owing to the insistence of the fact that irregularities 
do oceur very early in the deciduous dentition that the way was shown to pre- 
vention by ameliorating developmental disabilities. 


Proceeding then with an analysis of our thirty cases, which were taken 
just as they occurred in practice, one only is found in which there is really 
‘“ideal’’ occlusion. This must have been maintained from the age of two 
years, but when the war broke out the patient was only nine months old and 
the elucidation of orthodontic problems seemed rather trivial and other calls 
were made on one’s time, and the models at the age of three years were not 
made. It will be seen, however (Fig. 1), that even at age four years and two 
months the interdental mandibular spaces are still very marked, which seems 
to indicate that no forward translation has yet taken place, and also goes to 
prove that interproximal contact has been overstated as one of the primary 
factors in the development of ideal occlusion. All the other twenty-nine cases 
show more or less gross departures from this ‘‘ideal’’ condition. In placing 
this fact on record no use has been made of the rightness or wrongness of Dr. 
Friel’s conception of the ‘‘ideal’’ molar occlusion at three years of age. 


Omitting one ‘‘ideal,’’ eight postnormal, two prenormal, three maxillary 
lingual and one mandibular lingual, there are fifteen cases which show more 
or less irregularity or crowding in the incisor region, often accompanied by 
excessive overbite. 

it would be tedious to show slides of all these fifteen cases, but to em- 
phasize the importance of recognizing crowding of the deciduous dentition as 
prognostic of bone maldevelopment, the end-result of some cases will be shown 
Which have received no treatment. 


“ig. 2. Girl, aged two years and four months. A pointed arch, marked 
overhite with maxillary laterals instanding and mandibular incisors retaining 
thei: developmental positions as stressed by J. G. Turner. Molar spacing 
good. At 7.4 note inlocked left maxillary lateral. At this age two months’ 
treatinent was undertaken and normal development took place. 


Nig. 8. Same ease as Fig. 2 at 8 and 9.1, showing result of two months’ 
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orthodontic treatment. Note closure of space between 1|1 and the eruption 
of 

Fig. 4. Female aged 4.6 contrasted with the ‘‘ideal’’ brother 4.2. Same 
environment, same heredity, different nurses. 

Fig. 5. Boy, aged 3 and 7.4, marked overbite, retroclination of mandibu- 
lar incisors foreshadowing crowding. No development in four years in canine 
region also foreshadowing crowding. Note imbrication of mandibular in- 
cisors and closure of molar spaces. 


Fig. 2.—Showing the ease with which _ Fig. 3.—Showing end-result of case 
early treatment can be accomplished success- Fig. 2, and two years after. 
fully. 


Fig. 6. Same ease at 17, with outstanding maxillary canines show! 
that lost palatal width has never been regained. 


Fig. 7. Girl, aged 3 and 8.9, small jaws, large teeth, incisal crowding, |: 
development of 6 |. 

Fig. 8. Girl, aged 3.5 and 7.3. Note persistent crowding in spite of -. 
mm. growth in ¢|¢ region. 

Fig. 9. Girl, aged 4 and 8.2, superior proclination with spacing, mi! 
dibular crowding. 
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(Other models were shown, not illustrated here merely to demonstrate 
well-recognized types of malocclusion of the deciduous dentition. ) 

It is unnecessary to do more than state the fact that similar cases must 
be occurring every day, in every kind of practice, and if so, surely no more 
‘‘records’’ are necessary to drive home the fact that all kinds of malocclusion 
of the deciduous teeth must be very common. 

Enough models have been exhibited to emphasize and establish this 
‘‘record,’’ especially if taken in conjunction with Mr. D. M. Shaw’s Dental 
Board Report for which purpose he examined eighty-five infants from one 
to four years old and found incisal overbite in 40 per cent of the eases. Other 
abnormalities unfortunately are not mentioned. 


Another point that has been brought out by this analysis is the necessity 
"a more intensive study of occlusion at the earliest ages before the problem 
' the ‘‘ideal’’ can be considered to be finally solved. 

In a communication made to this Society in 1927 Dr. Sheldon Friel figures 
iagrammatically the second deciduous molars at the age of three years, dis- 
laying what has been called a flush occlusion (Fig. 10), explaining that only 
‘vard the age of five and one-half years does the posterior surface of the 
icndibular second deciduous molar take up a position forward of the pos- 

‘ior surface of the maxillary second deciduous molar, to enable the first 
‘manent molars to occlude ideally. On June 17, 1908, Harold Chapman 
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read a paper to this Society in which he says, ‘‘Each dentition is an entity 
in itself, the molar series of each being, comparatively speaking, the same.’’ 
This implies that he believes in Friel’s flush occlusion. In the discussion of 


H. Chapman’s paper George Northeroft said ‘‘he was inclined to differ from 
the author in considering the permanent and temporary dentitions as sep 
rate entities; he thought the temporary dentition and its occlusion controll: 
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the permanent dentition a good deal more than the author acknowledged.”’ 
From an examination of the thirty cases from 2 to 4.3 it can be shown that 
Dr. Friel’s and Mr. Chapman’s generalization is not correct. One repeats 
that the eases brought forward for study are in no way selected, a practice 
having been made over a number of years of taking models for every child 
who cheerfully submitted to this treatment. 

In contrast to Dr. Friel’s diagrammatic ideal, models are here shown in 
a presumed ideal occlusion (see Fig. 1), but in fairness to Dr. Friel it must 
be pointed out that the models shown as ideal are age 4.2, which is halfway 
toward his 5.6, the age at which he claims the second deciduous molars arrive 


Friel's 
ts cal Flush Occlusion 
at age 3. 


Fig. 11. 


at the positions here shown. But Dr. Friel’s diagram is obviously drawn 
from teeth as seen in skulls with the soft tissue removed, and the backward 
Slope of the teeth beneath the gum is not sufficiently obtuse. 

In support of the contention that flush occlusion is not ideal for age 
three years, the first twenty-four cases of the lowest ages from 2 to 3.9 have 
been chosen for analysis, and in six or 25 per cent the mandibular teeth are 
in postnormal occlusion; in one the mandibular incisors are in prenormal 

usion, in three the maxillary molars are in lingual occlusion, and in one 

mandibular molars are in lingual occlusion: 

This leaves thirteen cases to be considered, of which two are flush on 

side and ideal on the other, and of the remaining eleven one is doubtful, 

are flush, but in one of these the mandibular canines are postnormal, and 


A 
Age 3 e 
e 4 
Age | 
Age ¢ 
Fig. 10. 


720 George Northcroft 


therefore it would naturally follow that the mandibular molars take up a 
position too far back, leaving five or roughly 40 per cent, with the posterior 
surface of the e|e’s distinctly posterior to that of the e|e’s. Two of these 
eases display this condition as early as two years four months and two years 
seven months (Figs. 14 and 15). 


Friel's Ideal by 

t 
post-normal therefore 
ele too fer back. 


8 


Fig. 14. 


Following up the after condition of these cases, only one of the flush 
occlusions becomes normal, but with very marked imbrication of the incisors 
at age thirteen years, one becomes postnormal and the other three show 1° 
forward movement of the mandibular molars at age five years, which would 
seem to indicate that these also would become postnormal, although unter 


Presumed 
M, age 3.3 
Fig. 12. 
Fig. 13. 
Presumed Ideal PF, 
and Note. 3.4 
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tunately models at seven years old are not available. Of the five presumed 
normal four occlusions become normal anteroposteriorly after the eruption 
of the first permanent molars, the fifth case being dealt with later. It may 


esumed Ideal 
Male aged 2.7 & 3.0 


Fig. 16.—Normal occlusion at age 3.7 becoming gradually postnormal due to lack of correlation 
of growth of maxilla and mandible. 


£7. Fig. 18. 


be fairly argued, therefore, that to say the least, Dr. Friel’s contention is 
open to doubt and needs revision. 

A more minute analysis of one or two cases may be of interest, but the 
Said cases are scarcely germane to what has gone before. 


Fig. 15. 
Ay 
i | 
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Fig. 16. Boy, aged 3.7, seems an instructive case showing that Class II, 
Division 2, probably begins manifesting itself at a later date than Division 1, 
emphasizing how different deformities are correlated to different physio- 
logic age groups. This case shows molar occlusion good, marked spacing, 
slight overbite, rotated maxillary laterals, but no attrition at age seven years, 
which according to Friel and other authorities, must occur as the mandibular 
molars move forward under normal conditions. There is no crowding in the 
molar region (note erupting 6|), but there is a gradually increasing over- 
hang of the maxillary alveoli. Now note differences of rate of growth in 
the two developing jaws: the maxilla has increased in canine width only 0.5 
mm. and the mandible has increased 2 mm. in the corresponding region, with 
no attrition. The only possibility is for the mandible to take a backward posi- 
tion to obtain comfortable articulation. 

This observation revives the old theory of the bite of convenience as an 
etiologic factor. 

Later this case, quite untreated, became a very marked postnormal one 
with outstanding maxillary laterals. The models taken at seventeen years 
were given away. 

Another curious ease is one in which attrition has occurred, presumably 
demonstrating the action of complete ‘‘function’’ and again showing how 
little this factor can dominate development, for in this case left unilateral 
postnormal occlusion of the mandible has occurred, but the reason is still to 
be found. 


The main object of this address is to point out that certain observations 
concerning malocclusion of the deciduous dentition believed to be true were 
made before this Society existed. Now, more than ‘‘Twenty Years After”’ 
this Society has been established, in spite of contradictions, it is sincerely 
hoped that at least this audience has been persuaded to believe that those ob- 
servations were accurately made and the deductions therefrom well founded. 


DISCUSSION 


Mr. A. T. Pitts said it would be very ungracious if the members did not avail them- 
selves of the opportunity to discuss the President’s address—which was generally conceded 
to be free from criticism. Looking back over the time he himself had practiced, he realized 
that had he depended on private practice he would have known practically nothing about the 
deciduous dentition, because a very small fraction of the children coming to see him had been 
much younger than four years of age. He also realized that had he depended on his 
experience on the staff of the Royal Dental Hospital he would have known comparatively 
little about the deciduous dentition in its beginnings, because the majority of children who 
came to see him there were generally of the age of seven or over rather than two or ‘/ree 
years. During the time, however, he had been associated with Great Ormond Street Hos ital 
(for over twenty years) he had been able to see a very large number of children of wnder 
four years of age, and whatever he might know about the deciduous dentition he had le: ned 
there. He realized now that, for the orthodontist who was anxious to know the begin:.ings 
of malocclusion, even the dental department of a children’s hospital did not get chi iren 
early enough in age, and he was certain that one could spend profitable years at a chil wel- 
fare clinic, where babies were seen almost from birth. He was entirely unable to unde! and 
how the old bogey—that malocclusion of the deciduous dentition was extremely rare had 
erept in. Surely the explanation must be the old parable of eyes and no eyes: peop! had 
not seen it because they had not looked for it, but it was there. He saw it in abundance 
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every week when he went to Great Ormond Street. He thought every type of malocclusion 
of the permanent dentition could be paralleled in the deciduous dentition—with one excep- 
tion; he had not yet been able to see an authentic example of what Angle would term Class 
II, Division 2—postnormal occlusion with a retroclination of the maxillary central incisors, 
though he had looked for it very hard. The closest he had seen to it was in a child who had 
a cleft palate, and he thought that case must be ruled out. He had seen many cases of 
what Angle would term Class II, Division 1 in children of two to three years of age. Pre- 
normal occlusion, however, was distinctly rare. With regard to the ideal occlusion, of which 
the President had spoken, he must say that his own observations led him to agree with the 
President that the usual occlusion in a child of two to three years of age was not a 
flush occlusion as described by Friel, but the type of occlusion which the President had shown 
on the screen. After what the President had said, it seemed to him that it should surely 
be impossible for anybody to make the statement that malocclusion in the deciduous dentition 
was rare. Naturally it was not so striking or obvious as in the permanent dentition. It 
showed that they must put the time when irregularities of the teeth and jaws developed 
further back even than they thought, and he believed himself that many of those conditions 
must have been initiated within the first few months of life. 


Mr. Norman G. Bennett remarked that Mr. Pitts had said that Angle’s Class II, Division 
2 was the only kind of malocclusion which did not exist, or which only rarely existed, in the 
deciduous dentition. His (the speaker’s) daughter, who was now twenty-two years old, had 
possessed it at the age of three. There was this difference between the permanent dentition 
and the deciduous, that in the permanent dentition what was usually seen was a retroclina- 
tion of the centrals with the laterals more or less in their normal position, or perhaps some- 
what proclined; whereas in the deciduous dentition all four incisors were usually retroclined. 
In the ease of his daughter there had been a definite postnormal occlusion of one unit, and 
a deep overbite; and all the maxillary incisors were in the position of retrdclination and 
practically in contact with the mandibular incisors, which formed part of an arch in the 
mandible, which, taken by itself, would have appeared to be normal. With regard to the 
President ’s address, of all the examples shown the easiest to remember was the last one, and 
he had been very much struck by that case, because, as the President had said, it was, in the 
early stages, one of those cases in which one would expect, with wide arches and spacing, a 
normal occlusion to develop. He had been wondering whether the President had any models 
or knowledge of the patient after the age of the last model, which, he thought, was at the 
age of eight years, because he should rather expect that the occlusion would eventually 
become normal instead of being postnormal to the extent of half a unit. 


Dr. Sheldon Friel remarked that in a paper which Schwarz had recently given in 
Vienna he had put forward a large number of instances of skulls where there was a flush 
oeclusion—the mandibular teeth bulging out beneath the gum, which the President had said 
was not the true position. Personally, he was quite willing to make further inquiry into the 
matter and see what the position was. In some of the President’s cases he did not think the 
occlusion was morphologically correct. In one case—Slide 16—the maxillary secondary 
deciduous molars seemed to be rotated. It was, however, difficult to be sure what one saw 
on a slide which was on the screen for a few seconds only. He had a very large number of 
models which had been taken from year to year of school children, and certainly as far as 
he could judge the mandibular deciduous molars in the normal eases had come forward—in 
cases where there had been attrition; but where there had been no attrition the clogging was 
80 great that they could not come forward, and it seemed to lead to a temporary postnormal 
relation of the permanent molars, but not to a permanent postnormal relationship. What 
Was cot permanently, however, was a close bite. The permanent molars came forward after 
the loss of the second deciduous molars. The mandibular one came further forward than 
the axillary one, and in that way they locked correctly, but there was apparently left a 
close bite. As far as he could see, most normal cases possessed a spacing in between the 
later;l and canine in the permanent dentition, and when that was not present it meant 
that ‘he mandible had not come forward to the ful] amount it should have at six years of 
age, ind one was faced with a close bite. The case of attrition certainly was astonishing, 
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but he agreed with Mr. Bennett that it would probably come right. He also had had one 
case of Class II, Division 2 in a child six years of age, with all the maxillary teeth leaning 
backward and all in contact with no irregularity in the form of the arch, except that they 
were all lingually inclined. Perhaps when the address was published he might be able to 
say more about the flush occlusion. 

Mr. Maawell Stephens then proposed a very hearty vote of thanks to Mr. Northeroft 
for his Presidential address, which was carried with acclamation. 

The President, in acknowledging the vote, said there was one thing he would like to 
say in reference to Dr. Friel’s remarks, that the convexity of the back of the mandibular 
deciduous molar was much less than that of the maxillary molar—the posterior surface of 
the second mandibular deciduous molar was flatter than the maxillary one. He believed this 
was anatomically correct. There was less ‘‘bulge’’ on the mandibular than on the maxillary. 


THIRTY YEARS IN ORTHODONTIA, LOOKING BACKWARD, 
FORWARD, AND SIDEWAYS* 


By Dr. RicHarp Summa, St. Louis, Mo. 


URING a long period prior to thirty years ago, ‘‘crooked teeth’’ or 

‘‘double rows of teeth’’ were the descriptive names given by the laity 
to a type of oral and facial disfigurement which impelled those so afflicted 
to seek correction of this deformity. 

When dentists came into existence, this deformity was dignified with 
the name ‘‘irregularities of the teeth.’’ The young dental profession took 
much pride in the coinage of this term, and we may surmise that such refined 
nomenclature served as one of the attainments which encouraged dentistry 
to seek recognition as a learned profession. However, it proved to be a fact 
that this new name brought the malady no closer to a correction. 

Perhaps, since a more polite name for illumining a title page had been 
adopted, ingenious technicians were tempted to write books to rid themselves 
of vivid imaginations regarding irregular teeth before and after treatment. 

It is quite evident that the correction of the position of individual teeth 
for cosmetic effect was the only result sought. The disturbed functional 
activities of the teeth received but slight consideration. 

‘‘Something has to be done for the patient.’’ This familiar motto was 
the incentive for all advances of medical science. Anatomy and physiology 
at first received only the crudest study. The subservience of the osseous base 
of the teeth had not been thought of. The mechanics of development or the 
interrelated growth which plays such an important réle in the development and 
growth of correlated tissues and organs was also unknown. Teeth and jaws 
were treated as separate and independent anatomic parts. That teeth were 
located on the jawbones was thought to be a haphazard chance. And above 
all other crude notions, teeth were considered as organs entirely extraneous 
to the animal anatomy. With this picture in mind it is no surprise that 
empiricism prevailed. 

Extraction of an offensively appearing tooth was the most primitive 
treatment that could suggest itself and thereby ended the life history of 
Many an inoffensive tooth whose only error was that it dared to appear ir- 
regular. Not infrequently a most regularly posed tooth was extracted. Ca- 
nines were the most frequent victims of such indiscretion. Maxillary pre- 
mo ars are always considered good actors for the role of ‘‘goat.”’ 

As late as 1904 first permanent molars were classed as deciduous teeth 
and by a few writers were claimed as a sort of intermediate tooth material 
Which served during the transition from the deciduous to the permanent den- 
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tition. One was in danger of concluding at that time that the dental profes- 
sion is a vocation created for the untimely removal of first permanent molars. 
It was deemed advisable to extract first permanent molars as soon as foree)s 
could grasp them so that illustrations of these ruined masticating apparatus 
could be published to induce others, likewise benighted, to sin some more. 

After one or more teeth were extracted as a preventive or corrective 
measure, two possibilities presented themselves. It was found that nature, 
our alma mater, could be depended upon to drift adjacent teeth into the 
aching void, and when this took place, it was thought that the omniscient plan 
of Dame Nature had been correctly anticipated. The second possibility was 
to aid the drifting of adjacent teeth into the voids by means of a regulating 
apparatus. And, whenever the ignored law of impenetrability asserted itself, 
an additional tooth or two was extracted. 

The relation of teeth of opposing arches was spoken of as ‘‘articulation 
of teeth.’’ No one realized that articulation of teeth had any bearing on the 
treatment of irregularities of teeth. In fact, articulation of teeth was thought 
to be applicable only to setting up teeth for artificial dentures. This object 
was fulfilled when twenty-eight craven images of teeth were placed in juxta- 
position. 

As in all other departments of science, empiricism eventually expended 
its fury, and gradually more rational methods based upon biologie and me- 
chanical observations were learned. 

The hereditary transmission of irregular teeth from parent to offspring 
was one of the first etiologic factors promulgated, because similar irregularities 
of teeth of parent and offspring were observed. 

When an irregularity could not be traced to one of the parents, the union 
of races or of individuals of largely varying proportions was blamed for the 
deformity. 

With such awe was this misconception of hereditarily transmissible char- 
acteristics looked upon that such irregularities were considered unamenable 
to correction because of invincible tendencies. The next step was to think of 
irregularities as an arrested development equivalent to a physical decline of 
the individual. These cases were classed under the caption of degeneracy. 

Whenever heredity failed to be blamed and degeneracy seemed to be an 
offensive explanation, lip-biting and thumb-sucking habits, premature loss or 
delayed shedding of deciduous teeth were blamed as initial causes of irregular 
teeth. 

It is interesting in the light of present-day developments to note how 
these etiologic factors began to emerge out of a mist of chaos to seek ¢o- 
ordination. 

I have thus endeavored to picture the obscurity which enshrouded ‘he 
origin of irregular teeth, and their destination was likewise obscure. he 
mechanical devices employed for their correction were consequently un-.s- 
tematic and uncertain of aim. 

Thircy years have now elapsed since the dental apparatus as a whole /ias 
been considered in the treatment of irregularities of the teeth, and couse- 


Thirty Years in Orthodontia — 727 


quently occlusion of the teeth has been accepted as the working basis. ‘*Oc- 
clusion is the basis of the science of orthodontia.’’ In these few words Dr. 
E. H. Angle revealed the secret which had obscured the aim in the correction 
of malposed teeth. 

Prior to this epoch-making statement, the correction of irregular teeth 
(so called at that time) consisted of fanciful pen sketches of imaginary cases 
accompanied by delusive verbal descriptions. 

The above statements are a repetition of the words I used thirty years 
ago in my critical reviews of orthodontic literature of the preceding period. 

Based upon the recognition of normal occlusion, Dr. E. H. Angle founded 
a classification of the various deviations from the normal. These basic teach- 
ings have been subjected to the severest scrutiny from biologic, mechanical 
and even linguistic aspects during all these years. Yet today they are still 
the beacon lights to guide aberrant teeth. 

The deformity which had been known as ‘‘irregularity of the teeth’’ 
was now being introduced as ‘‘malocclusion of the teeth’’ and the name 
‘‘orthodontia’’ was given to the new science which dealt with the correction 
of maloceluding teeth. The mechanical devices employed to bring teeth into 
their proper occlusal relations were being simplified and systematized be- 
cause of their more certain aim. 

This knowledge encouraged the founding of the first systematized course 
of instruction given to practitioners of dentistry which resulted in the found- 
ing of orthodontia as a specialty of dentistry. 

Since this was the most memorable occasion in the founding of our spe- 
cialty I ask the privilege of mentioning the names of the men who took part 
in this course. 

The teachers were: Dr. E. H. Angle, Dr. Milton T. Watson, Dr. Herbert 
A. Pullen, Dr. Rumbold. 

The students were: Dr. F. Gough, Dr. Blackmar, Dr. L. S. Lourie, Dr. 
H. E. Lindas, Dr. T. B. Mercer, Dr. G. Munroe, Dr. F. C. Kemple, Dr. Wm. 
Rafter, Dr. R. Summa. 

The technical instructions consisted of exercises which developed the 
free-hand soldering technic familiar to all of you. The more important tech- 
nic brought out in this course was the orthodontic method of accurate plaster 
of Paris impressions and plaster models. 

I am pleased to report that this excellent method prevails at this time 
in the practices of the best orthodontists. The best obtainable models served 
not only to put into effect the great motto of the Dental Cosmos, ‘‘ Observe, 
Record, Reflect,’’? but it challenged and vanquished all attempts hitherto to 
perpetrate deception by means of fanciful pen sketches of imaginary cases 
before and after treatment. 

Ever since the correction of maloccluding teeth was attempted, there has 
been a desire for an appliance which could be shaped to indicate the pre- 
determined corrected dental arch. This idea was more closely approached 
by ‘he expansion arch as used by Dr. Angle and hence this appliance formed 
the basis of our technical efforts. 
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The necessity for a better etiology was sincerely impressed upon us. 
Dr. Angle realized that mouth-breathing, which is always induced by naso- 
pharyngeal obstruction, played an important role in the etiology. Therefore, 
Dr. Rumbold, one of the ablest rhinologists of that time, taught us the pos- 
sible influence of nasopharyngeal obstructions. At that time no one realized 
what an important, rather detrimental, influence these obstructions exert 
upon the developing dental arches. Only eases of protrusion of maxillary 
anterior teeth were considered attributable to mouth-breathing. The per- 
verted muscular lip, cheek and tongue functions were vaguely understood, 
and we indulged in the fond hope that following the removal of nasopharyn- 
geal obstructions and the reduction of dental protrusion normal functioning 
of the involved musculature would follow as night follows day. 

The fundamental scientific principles of heredity had not been analyzed 
as to their possible influence in the causation of malocclusion and therefore 
played the role of the derided mysterious etiologic factor which might be 
blamed for all conditions not logically explicable. 

Degeneracy was rightfully considered as a superstition which was being 
blamed for all pathologic phenomena not yet understood. 

The Grecian type of face, as immortalized by the statue of Apollo Belve- 
dere, had been the adopted standard of facial beauty. Dr. Angle realized 
the absurdity of attempting to shape all faces to meet one particular type. 
He was groping for a more rational conception of the relative standards of 
the harmony of facial proportions. 

The practice of extracting the maxillary first premolar for the correc- 
tion ef cases belonging to Class II was apologetically considered unavoidable. 
Even this weakness showed progress if we recall that previous to this era 
innocent canines and God-sent first permanent molars were sacrificed to 
assist nature. 

During the last of the four weeks which we devoted to the course given 
at the Angle School of Orthodontia, the greatest advance in orthodontic 
treatment came to the notice of Dr. Angle in a letter from Dr. Henry Baker 
of Boston. 

Dr. Baker submitted to Dr. Angle the first rational application of inter- 
maxillary force. I believe that it is the consensus of opinion that this was 
the greatest step for the advancement of orthodontic correction since the 
recognition of occlusion as the basis of orthodontia. It is needless to state 
that its feasibility was so obvious that this benevolent foree was immedi- 
ately harnessed to derive its illimitable action. 

From the standpoint of the orthodontist as well as of the patient the 
sirability to shorten the time of treatment is quite a natural one. As a res 
there arose a grave danger of overstepping the bounds of physiologic sti 
lation of bone growth by too rapid tooth movement. 


Teeth were moved so rapidly that they were apparently sprung into t!ic! 
corrected positions. In these instances the resiliency of the bone had t 
counteracted. This called for rigid retaining appliances to hold the teet!) 
their corrected positions until the requisite bone development could take p! 


e 
in 
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Rigid retaining appliances inevitably prevent the functional activity of 
teeth from exerting its physiologic influence which is so essential for the re- 
construction of osseous tissues. 

At about this time a most illogical discussion concerning the necessity 
and feasibility of ‘‘jumping the bite’’ was conducted in one of the dental 
journals. This term was used to designate the attempt to move the mandible 
as a Whole forward by producing the necessary change in the temporoman- 
dibular articulation. The impossibility of this should have been apparent 
even to a mere tyro. 

It has been my privilege in later years to study this articulation under 
the guidance of Prof. Henry Prentiss of the State University of Iowa. We 
could observe plainly the destructive changes produced in this joint by the 
loss and malpositions of teeth. However, a reconstruction of the condyle 
and the glenoid fossa for the retention of the mandible in a forward position 
would exceed the wildest flight of our imagination. 

Such was the status of orthodontia, concisely stated, at the close of the 
first session of the Angle School of Orthodontia on May 31, 1900. 

I have been out of active contact with my profession for several years. 
I wonder if I am correct in the assumption that I am observing the inter- 
vening developments since 1900 and the present status of orthodontia from 
a slightly more impartial or, at least, different point of view than many of 
you who have been constantly active. In my contact with the profession 
during the past year I have often imagined that my colleagues were the 
actors and I the understandingly sympathetic audience. 

As my thoughts revert to 1900 I wonder if any of the eight cubs and our 
teachers realized that we lay in the cradle of a revolutionary science. A new 
type of practitioner of the great healing art who was to concern himself 
with a hitherto unknown link in a pathologie cycle of the human body had 
been born. 

When, at the close of that memorable ¢ourse, I was inspired to suggest 
the organization of the American Society of Orthodontists for the purpose 
of promulgating the principles which had been inculeated in that school and, 
moreover, for the enduring purpose of enhancing the understanding of mal- 
occlusion of the teeth, I doubt if this handful of pioneers could foresee the 
importance which this society has attained. 

Since that time the Angle School haS added many creative men to the 
list. The Dewey School of Orthodontia has also developed its quota of com- 
petent orthodontists. In fact, a roll call of these distinguished men would 
mean a list of the graduates with only few omissions. 

The persistent enthusiasm which Was inaugurated during the first ses- 
sion of the Angle School manifests itself to this day. <A healthy offshoot of 
this enthusiasm was transplanted into the Dewey School of Orthodontia. 


MODERN APPLIANCES 


I venture the opinion that all forces necessary for the correction of mal- 
occlusions which are amenable to treatment can be derived from the expansion 
arch (so named by Dr. Angle) in conjunction with Baker or intermaxillary 
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anchorage. Lest this statement be misinterpreted, I beg to emphasize that 
I am aware of and fully appreciate the modifications of the expansion arch 
now in use and which enhance the efficiency of its principles. 

The first modification which was given the profession and one which has 
stood the test of time is the high labial arch introduced by Dr. L. 8. Lourie. 
This arch permits a definite control of tooth movement with a minimum of 
banding of teeth and has the added advantage of inconspicuousness. 

Loop arches were introduced by Dr. Ainsworth. The principle of the loop 
has found a permanent place among orthodontic appliances. 

The lingual arch and finger spring attachments introduced by Dr. J. V. 
Mershon, used alone or in conjunction with labial arches, has become a great 
and permanent favorite. 

The various forms of anchor band and arch attachments are too numer- 
ous to mention in a discourse of this nature. Many of these have found a 
permanent place in the armamentarium of the orthodontist. 

Orthodontic appliances have been developed to a point where the oper- 
ator can select and assemble appliances to suit his individual aptitude. Ap- 
plianees are inanimate. They become animate through the manipulative skill 
of the operator. This phase is but a minor source of the orthodontist’s worry. 

Retaining teeth in their corrected positions is more worrisome. 

Growth of the osseous structure which was created to serve as a founda- 
tion for the teeth and the normal functioning of the attached musculature 
must accompany the orthodontist’s mechanical efforts. 


Teeth, in reality, are only handles by means of which their osseous base 


ean be grasped. 
Therefore, orthodontia may now be defined as the art and science of 


molding the bones of the face and the development of the musculature of the 
face by the correction of malocclusion. 

Permanency of orthodontic correction depends upon a responsive bone 
growth. It is as important to avoid changing a bad facial contour to a worse 
one as it is to produce a harmonious facial contour. 

; The influence of prenatal and postnatal agencies, systemic in character, 

should engage our first thoughts, because artificial stimulation of bone growt! 
by orthodontic treatment is frequently hindered by persistent prenatal dis- 
turbances as well as by postnatal acquired diseases and their concomitant 
habits. The literature of the past thirty years shows that many of these 
questions have been brought to light and some of them partially solved b> 
distinguished members of this new branch of the healing art. The teaching 
of orthodontia has been turned into a course of instruction in biologie prob- 
lems, primarily, and mechanics, secondarily. Today it is accepted that no 
man can be proficient in the art of orthodontia unless he is thoroughly cou 
versant with its scientific background. 

It is quite logical that the first subject which attracted our attention wa- 
anatomy in its various branches, beginning with comparative embryology. 

Pathology of the teeth and their osseous bases received the subsequet 
consideration. Pathology of the adjacent nasopharyngeal tract was nex! 
discovered as an essential subject. Following the correlated study of dente 
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and nasopharyngeal pathology there opened the unlimited field of a vicious 
pathologie cycle in which malocclusion is merely a link. 

It was Dr. Herbert Pullen who first mentioned pituitary disturbances as 
possible etiologic factors of malocclusion. And I am indebted to Dr. B. M. 
Weinberger and Dr. ©. C. Howard for the idea that what was formerly 
classed as degeneracy is being explained at this time as endocrine disturb- 
ances. 

Heredity and degeneracy were used singly and conjointly as the mys- 
terious and unconquerable etiologic factors of malocclusion by some writers; 
others endeavored to attribute malocclusions to local mechanical causes, such 
as habits, abnormalities of the teeth, mutilations of teeth, ete. 

The lack of understanding of the basic principles of the transmissibility 
of characteristics from parent to offspring caused the word heredity to be 
used ambiguously and in vain. This induced me to study this subject. I 
presented my conclusions of this study as applied to malocclusion in a paper 
read in 1905 before the American Society of Orthodontists. The basic con- 
clusion ean be briefly summed up in the following statement: ‘‘Nature tends 
to reproduce, in the offspring, organs which are best adapted to resume the 
functions exercised by the ancestor. Mutilations are not transmissible. Any 
characteristic to be transmissible must be recorded in the germ plasm as an 
ultramicroscopie unit which conveys transmissible characteristies.’’ I think 
these ideas still form the basic principles of our conception of heredity at 
this time. Attention was also called to nature’s tendency to produce a har- 
monious growth of all organs of the animal body by the reciprocal influence 
which each growing and functioning organ exerts upon its contiguous or- 
gans primarily, and secondarily upon the entire organism. This knowledge 
explodes the theory of the inheritance of the large tooth from one parent 
and the small bone from the other, ete. 

Until the year 1904, anatomists taught that the mandible was held in its 
position of rest while the mouth was closed by the contraction of the masseter 
and temporal muscles. It was, therefore, assumed that in cases of mouth- 
breathing the lateral pressure of the cheek muscles and lack of-lip pressure 
accounted for the narrowed and protrusive upper arch indicative of Class II, 
Division 1 malocelusions. 

In a paper read before the Fourth International Dental Congress, Dr. 
F. Zeliska of Vienna described the investigation and conclusions of Prof. 
Metzger and Prof. Donders regarding the function of the musculature of the 
oral cavity and the concomitant atmospheric pressure in holding the man- 
dible in its rest position while the mouth is closed. The effects of these me- 
chanical factors upon the developing dental arches were thus brought to the 
knowledge of orthodontists. 

Some orthodontists began to realize that lip and tongue habits and thumb- 
sucking resulted from nasopharyngeal obstructions and should, therefore, be 
considered as secondary or aggravating etiologic factors of malocclusion and 
not as primary or initial causes.. I beg to express again the opinion that the 
greatest majority of malocclusions are caused by mouth-breathing and that 
the types of malocclusion and their severity vary according to: the age at 
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which nasopharyngeal obstruction began, the intensity of the obstruction, 
the duration of the obstruction, the tonicity of the affected musculature, 
and the vitality of the individual to combat nasopharyngeal infections. The 
early loss and the delayed shedding of deciduous teeth are to be considered 
as aggravating factors in cases of mouth-breathers and only rarely as initial 
eauses, It is well known that in mouth-breathers the retention of deciduous 
teeth for their normal period does not prevent malocclusion. 

The lack and perversion of the functional activity of the musculature of 
the tongue, lips, cheeks, and pharynx due to mouth-breathing were recognized 
a long time ago. It was hoped that the removal of the nasopharyngeal ob- 
structions which cause mouth-breathing and subconsciously induce various 
pernicious habits would automatically reinstate normal functional activities 
of the facial musculature. 

Years of watchful waiting have convinced orthodontists that a systema- 
tized course of muscle training must be undertaken to restore normal mus- 
eular functioning and development which had been impaired and retarded 
by more or less involuntary perverted habits. 

We are indebted to Dr. Henry C. Ferris for calling our attention con- 
eretely to this matter. Prominent among those who have enhanced: our know!- 
edge and treatment of this phase are Dr. A. P. Rogers, Dr. F. C. Stanton, 
- Dr. H. B. Robison, Dr. H. K. Cooper, Dr. W. R. Dinham and Dr. H. L. Logan. 

Professor Edmund H. Wuerpel taught us that beauty of facial types 
consists of a symmetry and harmony or balance of facial contour. It might 
be interesting to relate that when I first called on Professor Wuerpel with 
the request to teach us what constituted beauty in the opinion of artists or 
from the standpoint of artists he said, ‘‘I can’t understand what art has to 
do with teeth or what dentistry has to do with art.’’ However, ‘‘he came, 
he saw, he conquered.’’ From that day forth, orthodontists have had their 
eyes opened. 

I am ealling your attention to this experience because it coincides with 
the attitude assumed by practically all workers in the collateral arts and 
sciences. 

The desirability of predetermining the dental arches with some degree 
of mathematical accuracy received a renewed impetus in about 1904 when 
Dr. C. A. Hawley proposed a scheme based upon the Bonwill triangular 
theory. 

However, the first and by far most successful advance along this line | 
the surveying machine brought out by Dr. F. L. Stanton. The time and sk: 
required to make maps with this machine are negligible when the value of 
the information revealed by this process is appreciated. 

Another prognostic and diagnostic adjunct which has been develop: 
since the founding of the specialty of orthodontia is the radiogram. By i's 
use many a disagreeable surprise and disappointment can be avoided. TT! 
recommendation is corroborated by the recent able contributions of Dr. 
Casto, Dr. George Winter, and Dr. Boyd Bogle. 

So numerous and valuable. have been the advances in orthodontia sin 
the year 1900 that a fair-sized volume would be required to bestow credi 
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on the many able contributors. I must, therefore, ask the forgiveness of the 
many pathfinders whose assistance to orthodontic progress cannot be spe- 
cifically mentioned because of the limit of time which is allowed for my 
discourse. 


In recent years the Simon theory of gnathostatic diagnosis has engaged 
much attention. This theory tries to controvert even the relative constancy 
of the position of the maxillary first molar, but, as has already been pointed 
out by Hellman, puts in its place the constancy of the maxillary canines. As 
the cranial base for his calculations, Simon employs the so-called Frankfort 
plane, a most unstable and uncertain starting point. Dr. Hellman’s investi- 
gation of this theory furnishes conclusive proof of its fallacies. 


Simon’s theory has encouraged the extraction of teeth as quite an essen- 
tial part of the treatment of many malocclusions. Any diagnosis which 
prompts the destruction of the occlusal and proximal contact of teeth is 
diametrically opposed to nature’s plan. The aim of every corrective measure 
must be the restoration of nature’s plan. The perniciousness of extraction 
of teeth for the correction of malocclusion is too evident to every experi- 
enced orthodontist to require further argument at this time. Extraction of 
teeth is a measure of last resort, only, in orthodontic correction. 


Dr. Dewey’s explanation of the ‘‘Constaney of Cusp Position as Related 
to Facial Form’’ must appeal to all orthodontists who respect nature’s invio- 
lable scheme of normal occlusion. 


I have previously referred to the ill effects of too rapid tooth movement 
because it must be followed by long periods of mechanical retention. Most 
retaining appliances are necessarily rigid in order to antagonize the tendency 
of rapidly moved teeth to return to the original malposition. The more rigid 
the retainer, the more does it prevent the forces of occlusion from stimulat- 
ing and dictating the kind and arrangement of bone growth necessary to 
withstand the force and stress of mastication to which teeth will be subjected 
when the retaining appliances are taken off. 


All orthodontie appliances, whether designed for movement or reten- 
tion, must permit sufficient freedom so that the occlusal or masticating stress 
can dictate the arrangement of the rebuilt alveolar process and bodies of the 
maxillae. 

Slower tooth movement does not extend the sum total time required for 
the treatment of any given case, and it has the advantage that bone is more 
effectively developed so that retaining appliances are but rarely needed. This 
has been the experience of Dr. Mershon, Dr. Dewey and others. 


Retaining teeth in any position, correct or incorrect, does not depend 
upon the diagnostic method employed as much as it depends upon a response 
of bone growth to the mechanical stimulation produced by the forces of oc- 
clusion during the period of tooth movement. 


Unfortunately, it is impossible to predetermine with any degree of cer- 
tainty how bone growth will respond in any case. This factor is entirely 
cor trolled by the systemic conditions of the patient. Faulty nutrition, rachi- 
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tis and endocrine disturbances, singly and conjointly (most probably con- 
jointly) are being considered and investigated as etiologic factors at this 
time. All orthodontists are anxiously awaiting enlightenment by the re- 
searchers. 

The Angle School conception of orthodontia was a radical departure 
from the ideas of those who contented themselves with attempted corrections 
of irregular teeth. It is easy, then, to understand that this conception met 
with an almost organized antagonism. Unhappily, as I saw it then and as I 
see it now, the founder of orthodontia reacted by broadeasting that ortho- 
dontia cannot be taught in dental colleges. He further developed the idea 
that graduates in dentistry did not and cannot qualify as proper material for 
orthodontists. I can mitigate this unfounded and illogical conclusion as a 
hypersensitive reaction against unjust and unjustifiable antagonism of that 
period. However, the continuance of this propaganda has been an obstruc- 
tion to the progress of orthodontia. 

Its height of perniciousness is reached in the thought that dentistry has 
refused to recognize orthodontia. Just what does orthodontia want as rec- 
ognition? The proclamation that dental colleges are unfit to teach the sub- 
ject and that practitioners of dentistry are unfit subjects or objects for ortho- 
dontic instruction has acted as a deterrent for dental college authorities to 
institute courses in orthodontia. Orthodontia is important, but it must not 
try to usurp all the limelight. 

The latest outcropping of intolerance and selfishness has found expres- 
sion in the law passed in Arizona for the purpose of monopolizing the prac- 
tice of orthodontia. 

It has been correctly stated that all virtues have their limitations, and 
I beg to add that man-made laws are bounded within even narrower confines. 
Not man-made laws but education is responsible for all lasting human prog- 
ress. Restrictive legislation applied to professional practice is as harmful 
and difficult of enforcement as the infamous law for the control of a natural 
instinct and craving which is engaging the interest of our liberty-loving people 
at the present time. 

Since we are being suppressed by the aboriginal idea that the repea! of 
any man-made law, no matter how detrimental and obnoxious it has proved 
itself, is sacrilegious, I beseech all of you to lend your influence to prevent 
the passage of laws similar to the Arizona orthodontia law in your respective 
states. 

The idea that only one man is eapable of thinking for an intellivent 
progeny is preposterous. Yet there are a few men laboring under this !ial- 
lucination which resulted in the passage of the above-mentioned law at ‘his 
time. 

Dentistry has not tried to cast off orthodontia, and it cannot eas? off 
orthodontia. Orthodontia is a link of the great healing art between de1tis- 
try and rhinology. Orthodontia has always recognized the importance of 
nasopharyngeal treatment in conjunction with orthodontic treatment. \) hen 
eases demanding the removal of nasopharyngeal obstructions in early 1i 
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are presented to rhinologists, do these specialists consider the correction of 
the concomitant malocclusion and the improvement of muscular functioning 
as an essential part of the treatment? This is answered by the words, ‘‘but 
rarely.’’ Nevertheless there has been a recommendation that orthodontists 
be derived from the ranks of rhinology. It is by far, easier to substantiate 
the claim that rhinology has refused to recognize orthodontia than to con- 
vict dentistry of this ignoring and ignorance. 

A thorough course of orthodontia should be included in every dental 
college curriculum. 


Rhinology as related to orthodontia should be taught. 


Every practitioner of general dentistry should be able to recognize the 
initial stages of malocclusion. 

The biologic background of dentistry applied to orthodontia will enable 
the dentist to render a better judgment of every phase of the masticating 
apparatus. 

Reciprocally, the knowledge and experience gathered from the practice 
of general dentistry matures the orthodontist’s discernment. 


Occlusion is the basis of all dental operations. However, only by the 
orthodontic application of occlusion can the practitioner of general dentistry 
gain a full appreciation of this anatomie factor. 

The skill developed by the orthodontic plaster and soldering technic is a 
great aid in general practice. 

When or if all subjects pertaining to dentistry are not properly coordi- 
nated so as to result in reciprocal advantage, the system of teaching is at 
fault. 

In this connection I beg to recommend a radical deviation from the pres- 
ent rut of college instructions. In my opinion much better and quicker 
results could be achieved by courses in general technic, that is, for example, 
a course in soldering, another in plaster work, another in impression work, 
etc., should be given during the early part of a college course. The manipula- 
tive skill attained by students in these general technic courses would be ready 
for special application in the various branches as the various departments 
require. 

On commencement day the ‘‘University of Hardest Knocks’’ opens its 
arms to every graduate. The harder the blows, the sooner will his temerity 
be chastened, and this will restore and mature his reasoning powers. It is 


indecd a beneficent law of nature that causes the beginner to be called upon 
to perform only the simpler classes of work. 


During this period the beginner who is made of the right stuff realizes 
the futility of effort without proper preparation and consequently he hies him- 
self io a postgraduate school. 

We must have the right to assume that dental college graduates have 
been properly grounded in the fundamentals and that therefore postgradu- 
ate courses can be confined to a refreshing and an application of scientific 
and ‘echnical fundamentals to any special subject. 
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CONCLUSIONS 


Out of the Angle school of thirty years ago came the incentive for a 
better knowledge and understanding of this new department than had ever 
been evinced by any course in any of the dental specialties. All courses in 
orthodontia have been encouraged by professional men. Manufacturers of 
dental supplies have not been interested in this matter. This is one of the 
reasons for its scientific advancement. 

There has been no abatement of the original spirit. Looking backward 
over this span of years we must realize that the correct basis had been found 
and is still being applied. The forcefulness of Dr. Angle assisted by Dr. 
M. T. Watson and Dr. H. A. Pullen instilled the enthusiasm into the minds 
of sincere and comprehending students. These same factors amassed influ- 
ence as time progressed and despite the attempt, in after years, from a cer- 
tain source to stifle individual and independent constructive thought, natu- 
ral selection has eared for the advancement of our specialty. 

The man at the head of the school in whose behalf we are gathered 
round this festive board is a product of this inspiration. Because of his ana- 
lytical mind, fearless energy and aptitude, he has devoted much of his time 
to the educational phase of orthodontia. How well he has sucéeeded is evi- 
denced by this gathering. Personally I beg to add that he has advanced the 
scientific problems of orthodontia most ably and sincerely. 

The orthodontist of today is no longer to be regarded as a mere teehini- 
cian whose aim is to construct and assemble ingenious devices for moving 
teeth. His efforts, moreover, are concerned with the diagnosis and the treat- 
ment of a link in a pathologie cycle of the human body. 

By recognizing this and calling the attention of his patient to the pre- 
ceeding links and the consequent links of the pathologie cycle he bestows a 
far-reaching benefit. Therein the honor lies. 

Thus ends my résumé of ‘‘Thirty years in orthodontia, looking backward, 
forward and sideways.”’ 
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MODIFICATION OF THE FIXED REMOVABLE TYPE OF 
ORTHODONTIC APPLIANCE* 


By H. C. D.D.S., St. Louis, Mo. 


N REFERRING to the two major groups of orthodontic appliances, the 

fixed type as compared to the removable type, the former, that is, the fixed 
appliance, securely cemented to place, is outstanding in present-day usage 
and popularity. There seems to be no doubt at this time that if a cross- 
section were taken of the orthodontic specialty practices of the world, fixed 
appliance technic would be shown to be practically unanimous in popularity 
and usage. 


Fig. 1.—Older types of orthodontic appliances which show mechanical fundamental principles. 


Notwithstanding, there are some principles of mechanics and dynamics 
manifest in certain types of removable appliances, particularly the Jackson 
type, which have not been advocated in conjunction with the fixed type and 
vhich have been pointed out and seem to be highly desirable features. For 
instanee, in Fig. 1 (upper) is shown the older but formerly popular type of 
fixed labial arch wire. It is presumed here, by way of illustration only, that 
the labial arch wire to be a spring making an effort to release itself, though 
securely held down by being ligated by wire to the teeth, its elasticity then 
being sufficient if released, would take the position as indicated in line 
4.B,C,D. In taking its position in line A,B,C,D the distal end of the leg of 
he arch wire would describe are A. 


— 


; *A lecture clinic presented at the Twenty-ninth Annual Meeting of the American Society 
of Orthodontists, April 8-11, 1930, Nashville, Tenn. 
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It is obvious then, if the labial arch wire were allowed to pursue the 
logical and natural inclination of its elasticity, at the same time being attached 
to the buccal teeth and without other foreign manipulation, maneuvering 
and coordination, the dental arch would be expanded as indicated. It is 
plain that the buccal movement in the first molar region would be much 
greater than, for instance, would be the movement in the first premolar re- 
gion; such then is the fundamental and simple effort of the single arch wire. 
It enjoys the same principles in physics and dynamics as do the bow and 
bow string—a spring trying to release itself, making an effort to assume its 
normal possible position, being arrested, however, in its effort by its moorings 
(the teeth). 

In the lower illustration, Fig. 1 (the Jackson removable appliance), it 
is assumed as well that this appliance is a spring, making an effort to release 
itself, resisted, however, by attachment to the teeth. On account of the dou- 
ble curve of design of the lingual base wire, it can be seen that the mechanical 


Fig. 2.—A fixed removable appliance cemented to place with temporary cement and removed 
entirely at will by the operator. However, it cannot be removed by the patient. 


gesture on the movement of the teeth, as compared to the upper illustration, 
is reversed; in other words, the base wire, if it were allowed to exert itself 
to the limit without outside interference or manipulation, the central incisor 
would describe the greatest are movement in so far as distance is concerne: 
and the molar would of course describe the shorter are. 


In comparing the single arch wire then as illustrated in the upper sec 
tion of Fig. 1 with the recurrent arch wire as illustrated in the lower, \ 
find two opposite principles of mechanics adapted to the movement of teet! 
as contrasted in these two base wires. 

This leads to the logical conclusion regarding the features exemplifie: 
in the removable appliance (Fig. 1, lower) if expansion and growth ean be 
secured as manifest in this device without at the same time depending on 
removable appliance, if the lingual arch features of finger springs and st 
bilized molar anchorage can be utilized, at the same time securing a firme!’ 
and more substantial attachment to the entire dental arch, the appliance ° 
surely to be desired, provided disadvantages are not encountered to offset th: 
several advantages claimed for it. 
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In Fig. 2 is shown what may be called for the sake of a better name, a 
fixed removable appliance. Fixed, because it is cemented to place by a 
temporary cement in so far as the anchor bands are concerned, though it 
may be quickly and easily removed by the operator at will by snapping off 


Fig. 3.—Showing seventeen-gauge white gold or iridio-platinum labial arch wire using 
an auxiliary “whip” wire of 0.020 to make attachments to the teeth giving the stability of the 
base wire along with the “whip” of the 0.020 or auxiliary wire. 


Fig. 4.—On one side of the mouth the auxiliary wire is attached to the base wire by 

ns of a McCoy open tube attachment and on the other side by a simple soldered joint. This 

ves “whip” or flexibility to the auxiliary wire. On the other side of the mouth the auxiliary 
is attached to the base wire by means of an ordinary soldered joint. 


‘ith a Pullen band-removing pliers. Removable because it may be quickly 
Loved by the operator, and the lingual base wire adjusted and manipulated 
sbnilar to the technic employed in the Jackson removable; removable, also, 
‘ause the same prophylactic care may be given the mouth and tissues when 
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desired as is possible with the usual removable type of appliance. For these 
reasons, it is both temporarily fixed and at the same time removable, at the 
discretion of the operator. 


By use of the fixed removable type of appliance, one of the most consid- 
erable and important problems in orthodontic treatment almost automati- 
cally solves itself, namely, the prophylactic problem and, incidentally, the 
possibility of decay of teeth undergoing orthodontic treatment. The fixed 
removable appliance is removed easily and with dispatch because it is ce- 


A 


Fig. 5.—Showing possibilities of easy but effective widening of the maxillary arch by 
means of a fixed removable appliance as discussed in the text, and by utilizing the anterior 
for anchorage as well. A, before; B, after. 


A. B. 
Fig. 6.—Typical Angle Class II, Division 1. A, before; B, after. 


mented to place with a temporary cement only. The same type of cement 
may be used as is used ordinarily for the temporary filling of cavities, 
cement which makes no claim whatsoever for adhesive qualities, but ‘ 
quickly and acts as a filler between the band and the tooth. This applian' 
was formerly used in conjunction with the labial ribbon arch, along \ itl 
bracket bands; however, in recent years the stiff labial arch wire as a base, 
associated with a small 0.020 precious metal, highly specialized orthodon:! 
wire (the same wire used as finger springs in the lingual technic), has bee 
found to be much more satisfactory and desirable. By using the small labie 
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Fixed Removable Type of Orthodontic Appliance 


Fig. 7.—Typical case, Class II, Division 1, Fig. 8.—Same case as shown in Fig. 7, 
with open-bite (thumb habit). after having been corrected with a fixed re- 
movable appliance. 


Fig. 9-B. 


Fic. 9.—A. Before treatment with fixed removable appliance using devices largely concealed 
‘rom view. B. After treatment with fixed removable appliance, using concealed appliance. 
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auxiliary wire in conjunction with the rigid labial wire, the latter acts as the 
foundation or base and the delicate whip of the 0.020 wire is used for the 
attachments and for promoting the actual growth in the bone. 

Materials Used.—The anchor bands are made of a hard stiff material of 
0.008 thickness in order that they may be easily removed as indicated and at 
the same time will not be mutilated or distorted in the process and are well 
fitted to the teeth. The molar bands should be sufficiently stiff in order that 


Fig. 10-B. 
Fig. 10—Showing case of expansion of maxillary arch by means of lingual action of fixed 
removable appliance. 


there be no flexing or ‘‘whip’’ of the band material, as this will eliminate 
the stability of the appliance as a working unit—iridio-platinum or its equiv: 
lent. 


The base recurrent wire is made of 18 karat, 17-gauge white gold wit’ 
soldered directly to the molar bands, thus providing a well stabilized molar 


anchorage for the whole device. 

Labial Arch Wire.—Seventeen-gauge, 18 karat white gold or an iridio-plat:- 
num arch wire. In using a hard, stiff, round wire for a labial arch, it is to be 
remembered that the buccal tube on one side of the mouth at least must be 
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attached to the molar band with a flexible attachment, otherwise the bind- 
ing in the buccal tubes will arrest the flexible expansion tendency of the 
lingual recurrent base wire. 

Technic of Construction—(1) Molar bands fitted directly in the mouth; 
(2) impressions taken with bands in place in modeling compound and. impres- 
sions, poured in artificial stone; (3) remainder of appliance construeted en- 
tirely over stone model. (4) For a molar band-removing plier the Pullen 
3and Remover is suggested. 

This type of appliance has been found to be particularly adaptable in 
those types of cases in which considerable lateral width is desired and in the 
permanent or adult denture. As to the possibilities of treatment and results 
in lateral width, in Fig. 5 will be noted an extraordinary amount of lateral 
width which has been secured in a typical case of Class II, Division 1. 

After twelve years of experiment and experience with the fixed remov- 
able type of appliance, it seems to be a highly efficient, simple and satisfac- 
tory device for the treatment and correction of many types of malocclusion, 
notwithstanding the ease with which it is quickly modified into a fixed 
removable retainer of the correction. 


SOME METHODS AND ATTACHMENTS USED IN THE BODILY 
MOVEMENT OF TEETH* 


By E. N. Bacu, A.B., D.D.S., ToLEpDo, OHIO 


HE purpose of this clinic is to present the reader with two or three ideas 

in the use of labial arches for the bodily movement of anterior teeth. 

Dr. C. A. Hawley, some three or four years ago, presented a clinic on the 
use of the small, round labial wire in connection with Angle bands, for bring- 
ing about a general alignment of teeth and using the ribbon arch for final 
adjustments. 


A similar arrangement is pictured in Fig. 1, the difference being, in place 
of using a small, round 0.020’’ wire the entire length of the labial arch, a 
0.036’’ round wire is soldered to the ends of the labial arch to fit the 0.036’ 


Mig. 1. 


round tubes used on the molar bands. The 0.036’’ wire is used here for two 
purposes: First, in the event that. intermaxillary elastics are needed, the 
hooks ean be soldered to the large portion of the labial arch, making it more 
stable for the rubber pull than if the hooks were soldered to the 0.020’ wire; 
second, a 0.036” labial wire, with 0.020” finger springs, is used for the bodily 
movement of the anterior teeth, making it possible to use the 0.036’” buccal 
tubes for both arches without changing the tubes. 

Figs. 1, 2, and 3 are models of the same ease with different appliances 
presented on each. Fig. 1 presents alignment of the anterior teeth with the 
0.020” wire. Assuming now that the incisal edges of the anterior teeth have 
been brought to proper alignment it is desired to obtain apical movement of 
these teeth. The 0.036’’ wire is adapted to the model, and short pieces of rou» 
0.020’ wire, bent as shown in Fig. 2, are soldered to the 0.036’ labial arc! 


*Read at the Twenty-eighth Annual Meeting of the American Society of Orthodontists, 
Estes Park, Colo., July 16-19, 1929. 
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to engage the Angle bracket bands. The labial arch may be placed high 
under the lip, or along the gingival margin, but the longer the 0.020’’ wire, 
the more gentle the pressure for apical movement. This type of appliance is 
more easily kept clean than the ribbon arch, and the pressure exerted on the 
teeth is much more gentle. Anterior apical movement may be produced by 
bending the free end of the small wire firmly against the tooth. Lateral tipping 
of the root may be accomplished by bending the short right-angled portion 
of the wire in the desired direction. Likewise the teeth may be rotated by 
twisting this short, right-angled portion in the desired direction. 


Fig. 3. 


Fig. 3 shows another method of obtaining similar apical movements and 
rotations by using an 0.020” or 0.022’’ wire, on the end of which is soldered a 
small piece of ribbon arch wire, 0.022’” x 0.036’. The small wire is soldered 
to the labial arch, the length to be as shown in Fig. 3, so as to produce a more 
gentle pressure on the banded teeth, which would not result should the small 
Wires be made short. The springs are carried close to the labial arch, making 
a neater appliance for the patient. All the movements of the teeth may be 
produced as accurately as with the appliance shown in Fig. 2. The section 
of the ribbon arch fits more accurately than the 0.020’ round wire, and the 
severe pressure which is exerted for a short time will be overcome by the smaller 
wire. This arrangement will produce a much more gentle pressure than the 
ribbon arch method, yet similar tooth movements may be accomplished, with 
less diseomfort to the patient. 


A> 
Fig. 2, 
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For those who use Angle appliances, Fig. 4 may be of help. This is a 
dappen dish in which pink wax has been melted and rounded over the top 
in the shape of a ball. The lock pins have been cut to the approximate re- 
quired length, which usually, heretofore, has been done after the pin has 
been inserted in the bracket. The pins are then placed in the wax so that 
the right-angled portion is pointed toward the outside of the dish. The two 
reasons for setting up the pins in this manner are: First, the pins, having been 
cut to the desired length, are ready to insert and bend over after being in- 
serted without further cutting; second, being already set with the right-angled 


Fig. 5. 


end to the outside of the dish, the operator may pick up a pin with his p''°rs 
from the right side, and it is always ready and in the right position to be in- 
serted in the maxillary bands. Should he pick up the pin from the left ide 


of the dish, as held in his hand, it is ready to insert in the mandibular b id. 


This definite position of the pins in the dish makes it easier for the ope? 
than if the pins were placed in the wax haphazardly. 

Smoothing the edges of the bracket and lock pins before dismissing the 
patient will add greatly to his comfort. Filling in the back of the bands 
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with solder and eliminating the seam will produce a smooth surface, as well as 
strengthen the bands. 

Fig. 5 shows the labial arches used on models of Figs. 1, 2, and 3. Figs. 6 
and 7 show the lingual arch on models of Figs: 2 and 3, together with the 
lingual lock and loop springs of Fig. 6, and plain wire springs of Fig. 7, 
used for expansion. In Figs. 6 and 7 expansion is obtained by opening the 


Rist. 


loops and right-angled bends in the wire, with the idea of straightening these 
Wires out to gain the greatest advantage for expansion. These springs and 
locks have been described in previous issues of the INTERNATIONAL JOURNAL OF 
ORTIODONTIA, ORAL SURGERY AND RApDIOGRAPHY.! 


REFERENCE 
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SOME FORMS OF SPRING EXTENSIONS FOR HIGH LABIAL ARCH*+ 
By Luoyp S. Lourtr, D.D.S., Cuicaco, IL. 


PRING extensions will be deseribed under two headings: plain, numbers 

1 to 9, and with tube attachments to banded teeth, numbers 10 to 15. All 
are made of high fusing spring gold wire, the size varying with the length, 
but 22-gauge (0.025) wire for the long springs and 24-gauge (0.020) for the 
short ones having been found satisfactory. They should have sufficient spring 
to allow their ends to be flexed one-half to one mm. without making a set bend. 
The plain springs are principally useful for incisors, 1, 2, and 3 being for 
lingual movement, the bent tip on 2 being to prevent extrusion. Four is for 
mesial or distal movement, 5 for rotation with ligature, and 6 and 7 for labial 


Fig. 1. 


movement—6 with ligatures, 7 with hook over occlusal edge. If the vertical 
portion of 6 must be short, its elastic range may be increased by adding a 
horizontal section as in 3, which gives added length. The springs used wit/iout 
tubes may be given greater elastic range and lighter pressure by tapering, which 
by diminishing the bulk of the free end compensates for possible loss of elasticity 
in the attached end from soldering. Spring number 8 is for lingual movement 
of canines or premolars or erupting incisors, and 9 is for distal moveme! 

the canines or premolars. Numbers 10 and 11 are for any movement of inc 

by proper manipulation of the short vertical end before insertion into the ‘ 
the long vertical part acting as a fulerum if rotation is necessary. Numbcr 
has a horizontal portion added for greater range of spring with lighter pressure. 


*Read at the twenty-eighth annual meeting of the American Society of Orthod tists, 
Estes Park, Colo., July 16-19, 1929. 


7Description taken from paper on ‘The High Labial Arch,” and read before the Chicago 
Dental Society in January, 1929. <A. D. A., August, 1929. 
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Number 12 may be used on incisors with hook for labial movement, extrusion or 
intrusion. Number 13 with tube on canines or premolars may be used for any 
movement, while numbers 14 and 15 are for any movement of canines or pre- 
molars, excepting mesial or distal, by manipulation of the end of the spring 
before inserting into the tube. Beneath 10 and 15 are shown the same springs 
with spurs added for double control of rotation or root movement. This group- 
ing of springs with their numbers is not intended as a fixed or general classifica- 
tion, but simply as a convenience in referring to them in this paper. 

In attaching springs to base wire, 18-karat solder is used, and first fused 
to the spring which is brought in contact with the base wire after the larger 
is heated to redness. If both are heated together, there is danger of overheating 
the smaller part before the base wire is hot enough. Ends to be inserted into 
tubes should be formed before soldering to the base wire. 


A CASE OF CLOSE BITE NOT ASSOCIATED WITH EITHER 
POSTNORMAL OCCLUSION OR MOUTH-BREATHING* 


By Barrineton Eapy, L.D.S8.R.C.8., Lonpon, ENGLAND 


N CONSEQUENCE of its nature as a short communication, the subject 
matter of the case, which I offer for your merciful criticism, has been made 
as comprehensive as possible. 

Its principal interest lies in its rarity, and I believe it has no precedent 
in the transactions of this Society. 

The treatment of the malocclusion concerned was completed before the 
publication in 1927 of Sim Wallace’s monumental Cartwright prize essay of 
1920-1925; and I wonder in retrospect, having read the essay, whether there 
was much work that I did which might not equally well have been done had 
the correction of the deformity been left to natural development. 

-My wondering originated in these following extracts from Sim Wallace’s 
Variations in the Form of the Jaws. 

On page 57, he says: ‘‘Although the growth of the jaws is a continuous 
process, at certain stages there are at least local, if not general, exacerbations 
of growth. One of these stages may here be referred to. The eruption of the 
first permanent molar marks a stage when growth in the neighborhood of 
this tooth is particularly active, and with the upgrowth of this tooth there 
are changes in the alveolar border, not only of this particular tooth, but of 
all the teeth in front of it. The teeth all rise’’ (with the alveolar process) 
*‘to some extent. The eruption of each tooth has a certain influence on the 
development of the jaws.”’ 

On page 119, again referring to this upgrowth of teeth with the alveolar 
process, he says: ‘‘Similar changes take place with the eruption of the sec- 
ond (permanent) molar teeth; in fact, this increased deepening of the alveo- 
lar process is continuous until the third molar has taken up its position.’’ 

It would appear that the underlying foree which determines tooth erup- 
tion provides also a stimulus to actuate the hormones or allied agents con- 
trolling the osteoclastic and osteoblastic elements in much the same way tliat 
they are activated by a fracture. 

Among other things, these hormones appear to be stimulated to activity 
by pressure thereby enabling orthodontists to secure teeth in new positions. 
Whether alteration in the topography of bone is limited by age or not, I :m 
not in a position to say; but it seems reasonable to suppose that with 22) 
alteration in pressure or stimulus there would be a corresponding change in 
bone contour. If it were not so, we should be deprived of the ability io 
undertake the reduction of such conditions as maxillary protrusion at a later 
time of life than we are accustomed to attempt it. 
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*Transactions of British Society for the Study of Orthodontics. 
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I have in mind two such eases, finished six years and three years ago, 
when the patients were thirty-eight and fifty-six years of age respectively 
and in neither of which is there any sign of loosening of the teeth involved 
or of retrogression to the original condition. 

When I became acquainted with the case under consideration I could 
group it only under Mr. Norman Bennett’s classification of malocclusion as 
a ease of close bite primarily associated with a posterior deformity of the 
alveolus and secondarily with proclination of the maxillary incisors. 

In the ‘‘Transactions of the British Society for the Study of Orthodon- 
tics,’’? 1921, on page 66, at the opening of the discussion of a paper read by 
Mr. Warwick James, the then President is reported to have said that ‘‘he 
agreed with Mr. Warwick James that the condition of close bite was one 
which was only associated with postnormal occlusion, especially in those who 
were mouth-breathers.”’ 

Actually Mr. Warwick James was careful to say in the résumé of his 
paper sent out to us: ‘‘Nearly all cases (of close bite) are associated with 
(so-called) backward displacement of the mandible, the jaws and lips not 
being closed.’’ 

In the light of my previous textbook knowledge, I was somewhat dis- 
concerted by the President’s statement, so, although I realize that the Presi- 
dent probably overlooked the knowledge, common to both of us, of so excep- 
tional a ease as this which I am presenting but the like of which has certainly 
occurred before, it caused me to register with more than usual care certain 
facts connected with the ease. 

On page 114 of the 1914 edition of Norman Bennett’s Science and Prac- 
tice of Dental Surgery, there are excellent reproductions of photographs of 
models of a similar ease. 

The case which I present is this. 

The patient, a boy, was born September 16, 1911, of Eurasian parentage. 
The father is a Spaniard of pure descent, the mother a Chinese of mandarin 
class. The birth occurred at Manila in the Philippine Islands. 

I saw the patient originally on January 7, 1924, when he was twelve 
years and four months old, and I obtained the models numbered 1. 


The conditions noted were these: 


The general physique was very strong and on the stocky side. 

There was the obvious harmony between mind and body of perfect health. 

The boy was bright, very much alive and highly intelligent. 

There was not what is generally recognized as an open mouth, nor was 
there the slightest appearance of adenoidal facies. 

The upper lip rested somewhat high on the maxillary incisors but did 
not appear in any sense ‘‘short.”’ 

The lower lip closed behind the maxillary incisors, and it was on account 
of some possible prejudice this might offer to his general health that the 
boy’s mother brought him to me for attention. 

The lips could make contact with one another only by manipulation. 
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The nose was well developed and the boy breathed through his nostrils 
at all times. There was-no nasal stenosis. There was no mouth-breathing. 

There was no history of serious illness. 

On looking into the mouth I saw that the first permanent molar relation- 
ship of each lateral half was normal; that is to say, there was no postnormal! 
occlusion (Fig. 1). 

The alveolus of the horizontal ramus was deficient in vertical depth. | 
neglected to make a note of the ramal angle and at this distance of time 
regret that I am unable to remember it. 

The mandibular second permanent molars had partially erupted, but 
there was no sign of the corresponding maxillary members. 


On January 9, 1924, the models were mounted on an articulator, and I 
noticed that the anterior relationship looked abnormal, but on closer inspec- 
tion decided that it was an illusory appearance occasioned by the proclina- 
tion of the maxillary incisors. Actually the palatal and lingual borders 
the maxilla and mandible respectively bore a normal relationship to 0: 
another. The narrowed appearance of the maxilla was illusory too and ¢ 
also partly to the proclination of the incisors and partly to the instanding ‘ 


the first premolars. 
I do not understand what is meant by the “‘lengthening of teeth’”’ 


eases of protrusion, but in so far as the mandibular incisors in this mow 
had erupted to their complete and perfect anatomic relationship to the alve: 
lus about them, they were not lengthened. 

This ‘‘lengthening of teeth’’ is a matter I have not yet been able 
appreciate, and I would much like to have it explained to me if the condit:: 
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exists. I ean understand a ‘‘shortened’’ tooth as being an incomplete erup- 
tion and I can understand fully erupted teeth occupying a higher level than 
their neighbors by reason of a greater vertical growth of the alveolus about 
them as compared with the growth about their neighbors, but I cannot grasp 
this idea of ‘‘lengthened’’ incisors. 

It appeared to me that there was only a partial denudation of the pre- 
molars and molars, particularly of those of the maxilla, and that there was 
only a small amount of correlated alveolar growth about them. 

The alveolar border behind the canines in both jaws occupied a different 
level from that in front of them. It was not quite so obvious in the maxilla 
on account of the canines in that jaw being those of the deciduous dentition 
and on account of proclination of the incisors. 

The mandibular incisors, fully erupted to my conception of their ana- 
tomie coronal distance in relation to the gum and alveolar border, impinged 
on the palate as the models show; in other words, there was a close bite. 

At first sight I thought that probably little could be done to correct the 
condition, but when I realized that the maldevelopment was localized about 
the premolars and molars and remembered that the maxillary second perma- 
nent molars had not, as yet, erupted, I felt that an effort should be made to 
raise the bite. 

A condition of caries of the maxillary first permanent molars was treated, 
the cavities were filled and the tooth contours restored to imitate as closely 
as possible those of the normal. 

On February 28, 1924, I applied a removal appliance in plate form de- 
signed to raise the bite on the first permanent molars and to retract the max- 
illary incisors by means of a buccal wire having U-shaped sides and an incisal 
hook. 


On account of tilting, it met with only partial success. 


In late 1924 I realized the small amount of progress, and that, as the 
maxillary second permanent molars were erupting, the matter was becoming 
urgent. 


Consequently, on January 5, 1925, I cemented on the maxillary first 
permanent molars gold cap biting blocks of an occlusal thickness sufficient 
to limit the maxillary incisors to an overlap of one-half the coronal length 
of the mandibular incisors and to provide what I judged to be the necessary 
height for the premolars. (Fig. 2.) To these cap-biting blocks had been 
soldered buceal hooks of a length which could be modified in the mouth with- 
out otherwise disturbing the fixed appliance. These buccal hooks were made 
of gold wire of sufficient rigidity to withstand the contracting stress of the 
elastic ligatures which I had in mind to employ and to avoid inward pressure 
on tie premolars. I cemented on the maxillary left central incisor a band 
carr: ing a laterally directed groove as near the incisal edge as it was possi- 
ble to have it and of sufficient depth to maintain an elastic ligature stretched 
between the hooks. With the idea of preventing any rising of the mandibu- 
lar incisors with their alveolar support a metal cradle opposing them was 
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originally attached by solder to the caps on their palatal aspect but owing 
to the immediate septic condition produced between the cradle and the muco- 
periosteum I cut it off and risked the rising of the mandibular incisors and 
their alveoli. I very much doubt now if there was any risk of their rising 
because, as the growth of the alveolus and the denudation about erupting 
teeth appears to be concomitant, and as the mandibular incisors were fully 
erupted and completely formed, I think there could not be an upgrowth of 
the alveolus about them disproportionate to the general alveolar deepening. 
If it were possible to have the one factor without the other, it would be in- 
correct to speak of concomitance. I am suggesting that localized upgrowth 
of alveolus does not occur apart from denudation of tooth crown and that, 
once a tooth is fully erupted and complete, no alteration in height between 
the jaws at some other point will cause that alveolus to rise out of propor- 
tion to general alveolar growth. 

I do not suppose that the apparatus I used is anything new, but I have 
described it and am exhibiting it for the benefit of any colleague to whom so 
simple and effective a means of traction has not occurred (Fig. 2). 

The boy was given a series of ordinary stationery rubber bands of vari- 
ous lengths—Walker’s Grey Bands Nos. 15, 13, 12 and 10—wliich he applied 
at discretion, the force employed being controlled by periodontal sensation. 

By September 17, 1925, that is eight months after the application of the 
before-mentioned apparatus, the second permanent molars occluded and the 
mandibular left premolars, which erupted after the application of the ap- 
paratus but not because of it, occluded with their opponents and automati- 
cally suggested the removal of the cap biting blocks and the fixing of a re- 
tention appliance. The maxillary incisors were retracted so far by then that 
lip function was established. Nevertheless, from fear of some lip-sucking 
habit, of which there never was any evidence, I fixed a retention appliance 
consisting of a moderately broad flat wire soldered to bands cemented on 
the maxillary second premolars. 

The first permanent molars were given uninterrupted opportunity of com- 
ing into occlusion. 

By December 9, 1926, as the occlusion was practically ideal, as shown in 
the models numbered 2 in the table, I removed the retention appliance and 
allowed the musculature of the parts to round off my work. 

Fillings were inserted in the mandibular first permanent molars during 
late 1928, and after highly critical examination I have failed to find any 
further cavities. 

On August 2, 1929, two years and eight months after the removal of the 
retention apparatus, I obtained the models numbered 5. (Fig. 3.) 

The mandibular left second premolar is in dorso-occlusion, but I was 
reluctant to attempt its rotation on account of the possibility of creating some 
circumstance prejudicial to what is otherwise an ‘‘ideal’’ occlusion. 

The gums are perfectly healthy all round the mouth, and the teeth have 
suffered no damage from the appliances used. 
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The boy, now aged eighteen years, is a splendid specimen of young man- 
hood and is not feeble in either bony or general development. 

I have had in my eare the father, five elder and younger brothers, the 
father’s brother and a nephew on the father’s side of European blood. 

On the Asiatic side I have seen only the mother. 

With the exception of the two youngest boys, aged eight years and six 
years, all these members have normal occlusion. 


It is not possible to classify these two boys yet with any certainty, but 
for the time being I have grouped them as close bites with postnormal ocelu- 
sion. Tonsillar enucleation was performed in July last for the youngest 
boy, aged six years. He is a feeble child who weighed, on September 26, 
With his shoes, socks, knickers and shirt, less than two stone and twelve 
pounds avoirdupois. 

I give a tabulated set of figures showing the length of the crowns of the 
teeth in millimeters measured by dividers on the successional models num- 
bers 1 and 5 (Figs. 1 and 3). Models 2 and 3 are not illustrated. Each 
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figure is the mean of three measurements. Even after allowing for the slight 
trimmings at the cervices, which was done before any idea of measurement 
occurred to me, I think the figures may be accepted as representing actual 
eruption. All of the incisors were measured on the lingual side while the 
molar teeth were measured on the buceal aspect. 


Fortunately, the lingual cervices of the mandibular incisors, to which 
no force was applied, were not trimmed, and as these lingual measurements 
in the mandible are constant I feel that they go to support my belief that 
physiologic teeth do not rise in the alveolus once they have fully erupted 
and become complete. 


It can be seen from the table of figures that whereas the lengths of the 
second permanent molars in models 2, and in 5 (Fig. 3), are individually con- 
stant, those of the premolars increased from the time of models 2, when it 
will be remembered no apparatus was present. 


CORONAL MEASUREMENTS IN MILLIMETERS 


MODELS 1 AND 5 ONLY ARE ILLUSTRATED (FIGS. 1 AND 3) 


Tooth Model 1 Model 2 Model 3 Model 5 
MANDIBULAR 


on 


lingual 8.5 
lingual 9 
lingual 7 
buccal unerupted 
buccal unerupted 
buccal 

buccal 5.5 


| 


RIGHT lingual 
lingual 
lingual 
buceal 
buceal 
buceal 
buceal 


| 


on 


NINN OO 


MAXILLARY 
palatal 11 broken 
palatal 9 
palatal unerupted 
buccal 5.4 
buccal 6 
buccal 6 
buccal unerupted 


| 
Or 


palatal 11 
palatal 9 
palatal 

buccal 

buccal 

buccal 
buccal unerupted 


Ww 


bo 


bo 


A comparison of the models shows the further eruption of the premvlars 
and molars and the deepening of the alveolus, and it is evident that sone of 
this eruption and some of this deepening have occurred since models 2 were 
made. If a sight is taken of the lingual aspect of the occluded models 2, and 
models 5 (Fig. 3), it will be observed that more is seen of the palatal suriaces 


LEFT 1 
2 
3 
4 
5 
6 
7 
8.5 5 
broken 
8.5 
8.5 
7.75 
7.0 
7 
LEFT 11 
9 
9 
8 
2 io 
8 
5 5.5 
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of the maxillary incisors of models 5 (Fig. 3) than of models 2, and that 
whereas in models 2 the mandibular centrals impinge on the central tag of 
palatal gum, in models 5 (Fig 3) they are clear of it. 

The original close bite of models 1 was artificially raised on the first 
permanent molars. 

It was still present to a small extent at the time of models 2. 

In models 5 (Fig. 3) it is absent. 

These facts taken together with the increases of coronal lengths sug- 
gest that there was much more upgrowth of alveolus with the teeth in the 
molar regions, and more particularly in the premolar regions than in the 
incisor region. 

Since reading Wallace I have wondered whether the second permanent 
molars would have erupted sufficiently to raise the bite and whether the de- 
velopment of the alveolus and teeth in front of them would have occurred 
naturally to the correction of the original condition as part of the special 
bone activity proceeding at the time of the eruption of those molars. 


DISCUSSION 


The President remarked he would be glad to hear a discussion on this interesting case. 
He thought an operator was very fortunate in being able to treat cases of—he thought Mr. 
Eady said—thirty-eight and fifty-six years of age without producing any untoward results, 
and still retaining the teeth perfectly firm in their sockets. From the apparatus which 
was used, as far as it could be understood, Mr. Eady was to be congratulated on not having 
produced a condition of prenormality of the maxillary molars. These, very often, were 
drawn forward as much as the incisors were drawn back by such methods as the essayist 
had employed. 
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REPORT OF A CASE OF HEMORRHAGIC PURPURA 


By Steruine V. Meap, D.D.S., Wasurineton, D. C. 


G., MALE, white, thirty-eight years old, gave the following family his- 
J. tory: father died of heart trouble; mother died as result of cerebral 
accident; five brothers living and well; two sisters living and well; tubercu- 
losis, nephritis or malignancy. 

Patient admitted to hospital August 9, 1929, in primary stage of lues. 
Received antiluetic treatment, 13 intravenous injections and 5 intramuscu- 
lar. Last treatment was given November 25, and two hours later there was 
hemorrhage from mucous membranes of mouth and nose, from the external 
auditory canals and the skin of the penis followed by extravasation of 
blood into the skin with petechia and ecchymosis. No visual disturbance. 
Slight fever. Patient received 3 injections of sodium thiosulphate intra- 
venously, daily, following onset of hemorrhages. The following is a report 
of the findings at that time: 

He had two sores on penis which had been present for seven weeks. 
They had not grown much larger, no pain or soreness of lesion. Had aching 
in right wrist, between shoulders, in left ankle and knee. Some frequency 
in day, none at night. He had shortness of breath on climbing one flight of 
stairs. There was no edema. Past history showed no diseases. 

The sealp was erythematous with gray scales which were easily removed. 
Similar areas were found in the folds of fat of the abdominal wall and one 
small area at the level of the second dorsal vertebra. The eyes, ears ®! 
nose were negative. 

The chest was symmetrical; expansion was equal and regular—B 
within normal limits. The heart showed no hypertrophy, and heart souic 
were regular and of good quality. The abdomen showed much adipose tis 
sue, but no masses were palpated. Examination of the extremities disclosed 
that the left knee was hot, swollen, reddened and painful; others were nega- 
tive. 
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The tentative diagnosis was chancre or psoriasis diffuse. The final diag- 
nosis was primary syphilis. 

Patient was admitted to await dark-field report of lesion on penis, which 
was taken before admission and was positive for Spirochaeta pallida. He was 
discharged on August 12, 1929. 

The blood examination on August 10, 1929, showed leucocytes 9800. 
Uranalysis August 10, 1929, showed dark amber color, 1.020 specific gravity, 
acid reaction, few white cells and few epithelium. 

On November 26, 1929, he was referred to me for extraction of teeth, 
with extravasation of blood into the skin and mucous membrane with multi- 
ple petechial hemorrhage and ecchymosis. There were extensive hemor- 
rhages from the mucosa of the mouth, a large clot being in evidence at each 
gingival space. A hematologic report at that time showed: 


Red cell count 4,680,000 
Hemoglobin (Dare) 89 
Color index 0.9 
White cell count 8,100 per c.mm. 
Blood platelet count 40,000 per e.mm. 
Differential count 
Polymorphonuclears 70% 
Lymphocytes 16% 
Endotheliocytes 2% 
Eosinophiles 3% 
Coagulation time 9 min. 
Bleeding time 45 min. 


Wassermann and Kahn tests were completely negative. Diagnosis of 
hemorrhagic purpura was made, and he was returned to the hospital. 

On December 7, 1929, splenectomy was performed under avertin ethyl- 
ene oxygen anesthesia. The immediate postoperative condition was good, 


but he died December 9, 1929. 
Autopsy was performed December 9, 1929. 


LABORATORY REPORT 


EXAMINATION OF BLOOD 12/6/29 12/6/29 12/7/29 
Red cells 3,790,000 
White cells 10,800 
Hemoglobin 76% 
Coagulation time 3 min. 4 min. 
Bleeding time 58 min. 
URANALYSIS 12/3/29 12/7/29 12/8/29 
Quantity ss ss Ss 
Color amber amber . amber 
Specifie gravity 2 N. 8. 2 N.S. 1.028 
Reaction acid acid acid 
Albumin trace faint trace faint trace 
Casts few occasional 
Kind hye. hyl. 
Red cells many 
White cells few few many 
Epithelium few few few 
Kind square and square and square and 
round round round 


- EXAMINATION OF EXUDATES 12/4/29 
Feces: occult 
Character, etc. blood positive 


_ 
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HEMATOLOGIC REPORT 


November 30, 1929. 

Patient, J. G. 

Red cell count: 40,040,000 per c.mm. Hemoglobin estimation: 82%. 

Hemoglobinometer used: Dare. 

White cell count: 8,600 per ¢.mm. Blood platelet count: 55,000. 

Differential count: Notes on red cells: 
Polymorphonuclears Poikilocytosis: none. 
Lymphocytes Anisocytosis: very slight. 
Endotheliocytes Achromia: none. 
Eosinophiles Basophilic stippling: none. 
Basophiles Nucleated cells: none. 

Coagulation time: 5 min. (nom. Coagulometer used: capillary tube. 
3 to 8). Blood parasites found: none. 

Bleeding time: 38 minutes. 

Remarks.—Above findings are typical of purpura hemorrhagica. 


CHEMICAL ANALYSIS OF BLOOD 
December 2, 1929. 
Patient: J. G. 


FINDINGS IN PATIENT’S 
BLOOD PER 100 c.c. 


Calcium (serum) 8.9 mg. 
Bilirubin, Van Den Bergh: ; 
a. Direct reaction (quality) negative 
b. Indirect reaction (quantity) 0.9 mg. 


URANALYSIS REPORT 


Quantity: 8 oz. Casts: occasional hyaline. 

Transparency: slightly cloudy. Red cells: negative. 

Color: amber. White cells: few. 

Specific gravity: 1.020. Pus: negative. 

Reaction: acid. Epithelial cells: few squamous. 

Albumin: 10 mg. per 100 ce. Mucus: large number of shreds. 
(small amount). Crystals: negative. 

Sugar: negative. Amorphous substances: none. 

Acetone: negative. Cylindroids: none. 

Diacetic acid: negative. Ova and parasites: none. 

Amount of sediment: small amount. 


REPORT OF EXAMINATION OF TISSUE 


Patient’s name: J. G. 

March 1, 1930. Date received: December 7, 1929. Laboratory serial No. 36616. 

Material: spleen. Embedded: made. 

Diagnosis: Hemorrhagic purpura. Diffuse proliferative splenitis with splenomegaly. 

Tissue Description: Sections from spleen show considerable hyperplasia of the medu!|ary 
centers of the malpighian corpuscles, with some endothelial proliferation of the splenic art«ries 
and rather well-defined hyperplasia of the pulp. There is considerable engorgement of the 
splenic sinuses, with proliferation of numerous endothelial and large mononuclear leucocytes, 
together with the presence of many large multinucleated phagocytes, some of which apparently 
have engulfing blood platelets in their cytoplasm. Scattered through the spleen there is :lso 
rather diffuse eosinophilic infiltration with some proliferation of the stroma of the conne: tion 


tissue. 
PROGRESS RECORD 


Postoperatively this patient presented a clinical picture of shock, marked abdominal dis- 
tention and evidence of some free blood in the peritoneal cavity. Cardiae failure with marked 
pulmonary congestion was a terminal feature. 
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REPORT OF CHEMICAL ANALYSIS OF BLOOD 


Name of patient: J. G. December 9, 1929. 


Determination Findings Obtained Normal Values 
Sugar 110 mg. per 100 c.c. 5 to 110 
Nonprotein nitrogen wit 25 to 35 
Urea nitrogen to 15 
Chlorides as NaCl 450 to 525 


BLooD REPORTS 


December 8, 1930. 


Blood platelet count 122,000 
Many large forms with evidence of active 
increased production present. 
Bleeding time 16 minutes 
Retraction of clot: 
Blood coagulated: 3% minutes 
Retraction began at 18 minutes, very good 
at 30 minutes with continuing contractility. 


AUTOPSY REPORT 


Admitted to Hospital: December 3, 1929. 
Died: December 9, 1929. 
Autopsied : December 9, 1929. 


Clinical History—Patient was admitted to the hospital August 9, 1929, 
in primary stage of lues. Received antiluetic treatment: 13 intravenous in- 
jections; 5 intramuscular. Last treatment November 25. Two hours later 
there was hemorrhage from mucous membrane of mouth, nose, external au- 
ditory eanals and skin of penis, followed by extravasations of blood into 
skin, with petechial hemorrhage and ecchymoses. No visual disturbance; 
slight fever was present. 

Blood examination December 7: Red cells 3,790,000; white cells 10,800; 
hemoglobin 76. 

Uranalysis, December 8, 1929; urine amber; sp. gr. 1.028. Reaction acid. 
Albumin, faint trace. Occasional casts, hyaline. Many white cells. Epi- 
thelium, few. 

Blood chemistry: sugar 110 mg. NPN 48. Urea nitrogen 27. Chlorides 
as NaCl 520. 

Clinical Diagnosis ——Thrombocytopenie purpura, complicated by post- 
Operative intraabdominal hemorrhage. 

General Description.—Body is that of a white male, thirty-nine years old. 
Height 5 ft. 6 in. Weight about 195 lbs. Body is quite obese. Hair is mas- 

line in distribution. There is a great deal of fairly evenly distributed sub- 
taneous fat over the entire body. Skin presents a scaly dermatitis over 
‘tensor surfaces, of both arms and hands. This dermatitis is seen on the scalp. 
nees are free from sealing. A scar about three-fourths inch in length is 
‘sent over the right eyebrow. Eyes are normal. Ears negative. There is 

adenopathy. Nose is grossly negative. The gums show marked hemor- 
aze and discoloration; this is especially marked in the maxilla. The hema: 


761 


762 Sterling V. Mead 


toma of the gums presents the appearance of a dental bridging. Tongue is 
apparently negative. Chest is well developed. Abdomen is ovoid in shape. 
Many striae are present over lower abdomen. A fresh left rectus incision, 
10 inches in length, is seen. Incision is well sutured, and there is presented 
at its inferior margin a rubber drain, covered by gauze dressings which are 
blood and serum soaked. Genitals are negative. The lower extremities show 
hemorrhagic, subcutaneous areas over the lower half of the tibia. Venous 
punctures, and hematomata, antecubital fossae, both arms. 

On Section—A great deal of lemon yellow fat, about one inch in thick- 
ness over the chest and about two inches in thickness over the abdomen at 
the level of the umbilicus. Muscles are fairly well developed and are of a 
dark red color. The muscles are dry. There is very little oozing of blood 
on eutting. 


Fig. 1.—Photograph showing clots of blood at gingival margins of maxillary incisors, ecchymosis 
of upper lip, and petechial hemorrhage of face and neck. 


On removal of the thoracic plate the thoracic viscera appear normal in 
relation to each other. There seems to be no collapse of the lung. No free 
fluid is present in the pleural cavity. 


Stomach.—Is ballooned with gas. There is no evidence of either ulcera- 
tion or malignaney. The pylorus is well developed. Upon removing the 
stomach from stomach bed a large area of hemorrhage over the site of ‘he 
spleen, with some large clots, is seen. 

Intestines——Duodenum is free from ulcer, in the first part. The second 
and third portions are normal in relation to the head and uncinate process of 
the pancreas. 

Jejunum arises in a normal fashion in the fossa of Treitz. Walls «re 
somewhat thin. Jejunum is ballooned with gas. A few clots are seen over 
the peritoneal surface, as has been mentioned previously. A few subperi- 
toneal hematoma are present in portions where the gut is attached to the 
mesentery. No evidence of ulcer, malignancy, adhesions, or obstructions. 
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Appendix is free in its distal half, attached in the proximal half. There 
is a clot at the junction of the appendix with the mesoappendix. 

Cecum is markedly dilated with gas. 

Ascending colon is likewise dilated with gas. In the right lateral gut- 
ter a large, fresh clot is present, with much free, tarry blood, which is viscid, 
and for the most part semicoagulated. 

Hepatic flexure is adherent to the omentum at this point, but there is 
no obstruction present. 

Transverse colon is somewhat ptotic, ballooned with gas, but otherwise 
negative. 


Fig. 2.—Photograph showing clots of blood at gingival margins of anterior mandibular teeth, 
and ecchymosis of lower lip. 


Splenic flexure is bound down quite firmly by adhesions, which are freed 
With ease, however. In the region of the splenic flexure, a hematoma about 
the size of a 5 cent piece is seen under the peritoneal covering. 

Descending colon appears normal. 


Sigmoid flexure is free from ulcer or malignancy. It contains some soft 
feces, 


Rectum is free from ulcer or malignancy. 

There is an area of hemorrhagic infiltration at the uppermost portion 
of the surgical incision, just within the rectus sheath. 

On section through the peritoneum, free blood mixed with the intestinal 
loops is evident. In the upper right quadrant a few clots are seen. 
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Liver—The inferior margin is level with the costal margin. Liver is 
about normal in size. When freed from blood, it is found to be pale. Liver 
capsule is smooth and glistening. Organ appears somewhat swollen. On sec- 
tion, cuts with increased resistance. There is some venous oozing. No evi- 
dence of malignancy, abscess, gumma or tuberculosis. Parenchyma appears 


to be fairly normal. 

Gall Bladder.—The relations of the hepatic trinity appear normal. There 
seems to be no obstruction to the cystic duct. Gall bladder empties with 
ease. Organ is about normal in size. Walls are of normal thickness. Bile 
present is black and tarry. Mucosa is normal. 

Pancreas.—ls embedded in a great deal of peritoneal fat, is friable and 
tears easily. The amount of gland tissue is about normal. 

Spleen.—At the site of ligation of the splenic artery the splenic veins 
appear to be intact. Sutures are in place and are tight. At the site of the 


Fig. 3.—Photograph showing petechial hemorrhage of tongue and face. 


superior vessels, however, of the spleen, there is some clotting present. Ooz- 
ing present is apparently capillary. The large vessels of the spleen are all 
well ligated and the sutures are tight. There is free blood at the site of the 
splenectomy ; no clotting is present at this point. 

Kidneys—Left kidney is embedded in a great deal of perirenal fit, 
which contains some blood, mixed with the fatty tissue. Ureter is normal. 
Vessels enter and leave the hilus in a normal fashion. Kidney is large. Cap- 
sule strips with ease, leaving a smooth, pale kidney substance. There is 
retention cyst about the size of a pea at the upper pole. On section, 1 
surface is wet. Very little congestion is seen. This organ appears anemic. 
A small clot is present in the calices, upper pole. Otherwise, kidney par: 
echyma shows no pathology. 

Right kidney, ureter is normal. There is a great deal of perirenal ‘: 
present. Blood vessels enter and leave hilum in a normal manner. Organ i 
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about normal in size. There is a little retention cyst in the upper pole, ante- 
rior surface. Kidney capsule strips with ease. Color is pale chocolate. On 
section, cuts with no increased resistance. Very little blood exudes. There 
is also hemorrhage into the ealices of this kidney, with clot. Other than 
the paleness of the kidney parenchyma, there seems to be no outstanding 
pathology. 

Bladder—Appears normal. 

Prostate——Is hard, firm, and regular. 

Lungs.—Left lung, there is no free blood in the pleural cavity. A small 
adhesion at the apex is seen, which is broken down with ease, however. Lung 
is light and erepitant. There is a mild degree of anthracosis. At the apex 
there is a puckered, well-healed sear. Lung shows no evidence of consoli- 
dation or tubercle formation. On section, lung presents a normal appear- 


Fig. 4.—Photograph showing petechial hemorrhage of face and neck. 


ance. On compression, some frothy fluid exudes. There seems to be a slight 
degree of venous congestion of the base of the lower lobe, but is quite mod- 
erate. No evidence of active tuberculosis in this lung. 

Right lung is free in the pleural cavity, which is dry. Lung is light and 
erepitant. There is a mild degree of anthracosis in this lung. A slight de- 
grce of hypostatic congestion in the lower lobe. A few puckered scars are 
present at the apex. On section no true consolidation is seen. Some venous 
blood exudes on pressure; this is mixed with air. 

Heart.—Is normal in size and is free in the pericardial sac. The blood 
envorging the right chamber floats out; on section both clotted and free. 


This blood is of the currant jelly type. 
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Right auricles are stretched and dilated. Musculi pectinati are promi- 
nent. Foramen ovale is closed. Limbus of fossa ovalis is prominent. The 
tricuspid orifice appears normal. 

Right ventricle, tricuspid valve is fairly well developed. It appears com- 
petent. There is some semicoagulated blood in the right ventricles. Myo- 
cardium is fairly tough but can be crushed between the fingers. No evidence 
of endocarditis or thrombosis is seen. Pulmonary artery appears normal. 
No congenital defect is noted. 


Fig. 5. 


Left auricle is somewhat stretched. Walls are thin but are smooth and 
glistening. It contains a venous clot which extends through the mitral or: 
fice into the left ventricle. This clot is also of the currant jelly type. The 
mitral orifice admits two fingers. 


Left ventricle, mitral valve is well developed. There is some thickenin: 
of the free margins. No evidence of endocarditis is seen. Walls are fairly 
thick. Muscle is tough. There is no evidence of emboli or thrombosis. Aort:< 
orifice is fairly well developed. There is some sagging of the aortie semi- 
lunar leaflets but no curling or widening of the commissures. The coronary 
vessel’s opening is somewhat diminished in size by atheromatous changes 
around its beginning. 
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Aorta shows beginning, soft pliable, atheromatous changes. 


Thymus.—There is no persistent thymus. 
Anatomic Diagnosis.— 

1. Purpura hemorrhagica. 

2. Postoperative abdominal hemorrhage. 
3. Mild pulmonary hypostatie congestion. 
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A STUDY OF THE MAXILLARY SINUSES BY REPEATED 
RADIOGRAPHS FROM BIRTH TO SEVEN YEARS* 


By W. Wauter Wasson, M.D., DENVER, CoLo. 


AM EMBARRASSED in two ways: One is to attempt to talk about 

growth before an organization that has made such a study of growth, and 
the other is the possibility that this film may not live up to our expectations. 
I am not sure of the lantern or the sereen. This motion film is made directly 
from radiographs and in some eases shows all the detail of the original 
radiographs. Of course you know the difficulties in projecting a radiograph 
upon a screen even by means of the lantern slide. 

In discussing this proposition with Dr. Ketcham last winter, I told him 
that perhaps the audience would get a better concept of growth if by chance 
we could see that growth. We have films of the same children from the 
time of birth to eight years of age. It is one thing to put up such a 
series and look at one film, then at another, and it is another thing to get the 
concept of growth. I think that is difficult. The growth takes place 
so gradually that it is hard for the eye to detect it. So it has become a prob- 
lem of portraying this as the eye would see it. This growth takes place over 
a period of years, and you will see in a few minutes’ time what has taken us 
some twelve years to accumulate. 

In making this film some very interesting observations have come up, 
that to me were not altogether familiar. One of them was the growth curve. 
I wish to show you the first slide as a matter of interest. 

(Slide.) This is a slide made from six babies showing the growth from 
six months to seven months of age. This is the actual measurement of tlie 
antrum. This measurement is the transverse of the orbits. We had to know 
these in making our motion picture film, and I thought perhaps you would e 
interested as you are primarily interested in growth. 1 was not familiar with 
this curve, and it is the result of only six, so I offer it to you for what it is 
worth—six children in which the growth coincided. 


*Read at the twenty-eighth annual meeting of the American Society for Orthodontists, 
Estes Park, Colo., July 15-20, 1929. 
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We have something like ninety children from which material may be had 
for study, and I hope at some future time Dr. Ketcham will go over this and 
report to you. You will observe that there is a very rapid growth fom six 
to twelve months to five years of age. At five years of age the curve flattens 
off, and there is a period of a year and a half in which there is absolutely no 
growth. Then there is a slight growth as far as we have earried. You 
will observe that the orbital growth is very similar, and that at five years 
of age it again flattens off and there is no growth. 

This film that I am about to show has three theses in it. One is the 
growth. I think if you will watch the clock in the lower right hand cor- 
ner you will be able to see at a certain point where the growth curve flattens 
off and there is no further growth in the sinuses. 

The second is the question of infection. The first is a clear series in which 
there is no infection of the sinuses. The next series shows a very slight infec- 
tion, and the last series shows marked infection from the time of birth. In 
studying these various things upon the film, if your eye is quick enough, I 
think you will be able to see this infection come and go during the course of 
the child’s life. 

The third thesis is the method of study. I have tried to illustrate this 
in the first part of the film by showing, first, the haphazard method in which 
cross-sections were made of our social structure by taking 100 or 500 cases at 
any particular age, and then the longitudinal study in which the events are 
recorded chronologically as they occur. 


(Motion pictures were shown.) 

Dr. Abram Hoffman.—Do the films show the growth and development of 
the teeth at all, or is that cut out entirely? 

Dr. Wasson.—I intentionally cut that out in making this radiograph. 
Originally the study did not intend to include the teeth, as we were not inter- 
ested in the teeth at that time. In some cases we do have the teeth, but in 
most of the cases we have not included them. 


DISCUSSION 


Dr. Clinton C. Howard, Atlanta, Ga.—To be assigned the responsibility of opening a 
discussion upon a subject with which I am unfamiliar prompts me to shirk the request. The 
graphic method of using moving pictures to demonstrate the progress of growth impulses 
in the maxillary sinuses made it impracticable for the doctor to familiarize me with his 
material before this session. My remarks, therefore, will be impromptu. 

Only in recent years has the value of the x-ray as a medium for studying growth been 
recognized and used. Roentgen gave his discovery to the scientific world in 1895, but it has 
been employed principally for the study of disease rather than physiologic processes. Doctor 

‘asson has shown us a method which I believe can be employed by the. orthodontist or other 
investigators who are interested in the growth changes which normally occur in the human 

It is already an accepted fact that the face does not grow as a whole at all times. It 

a8 been demonstrated by Todd and Hellman that one area in a bone may be active in growth 
‘ile another area in the same bone is dormant. 
Probably the most valuable suggestion of a practical nature was demonstrated in the 
cases in which the growth curve of lateral width in the maxilla showed a complete 
rmancy between the ages of fifty and seventy months. Previous to fifty months there was 
2radual increase, after seventy months progress in further growth was resumed. 
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Fig. 6.—Series IV, continued. 
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It seems to me that we, as orthodontists, can very easily connect the significance of this 
periodic growth to a problem in treatment. Since it is impossible to separate the definite 
relationship of the sinuses to the maxillary bones, we could conclude that arch width actually 
stopped growing for twenty months, and therefore artificial stimulation during this period of 
dormant inherent growth may be contraindicated. 

It would further appear that we may employ this idea and use it in observing cases 
to determine which would be the most opportune time for stimulating growth. It seems to 
me that orthodontia would be more scientifically practiced should we apply artificial stimula- 
tion during active periods of inherent growth. 

In closing my remarks, which are certainly entirely inadequate to the valuable material 
presented by Doctor Wasson, I wish that the doctor would permit a joint study by an 
orthodontist who could record certain anthropometric measurements which might be correlated 
with his roentgenographic findings. We should, gentlemen, cultivate such workers as Doctor 
Wasson, for it is through such channels of original investigation that orthodontia depends 
for scientific advancement. 

We have been honored more than you might think, for it was before this body that 
Doctor Wasson gave for the first time the results of years of scientific research. 


Dr. M. J. Hubeny, Chicago, Ill.—Dr. Hoffman is apparently a statistician. I was very 
much impressed by the remarks a certain statistician made. He had a great hankering for 
putting everything down in numbers. He figured that if all the eggs laid in Nebraska were 
laid end to end they would reach from New York City to Honolulu, and that if all the long- 
winded discoursers and after dinner speakers were laid end to end it would be a good thing. 

I want to compliment Dr. Wasson for his work. I might say he has been awarded a 
gold medal as a meritorious distinction for work he accomplished along similar lines in 
watching the incipiency of disease pertaining to chest afflictions in children. 

One can readily understand the large amount of effort he contributed to make these 
films, and a few technical improvements will add very materially to the teaching qualities. 
The beauty is that we can take these films and run them off repeatedly and study each one, 
each given angle, or each given area an infinite number of times. It will be of great interest 
not only to the anatomist or the physiologist but to the therapist. It is quite understandable 
how it will be aligned with our work, and we as doctors of medicine (they allude to us as 
so-called picture takers) have been very much interested in several things. 

I think we all know that there is a lot more in prophylactic medicine than in curative 
medicine. The future welfare of humanity as a whole depends on the recognition of disease 
in its incipiency, and also in the real, honest-to-goodness prevention of disease. 

So we can readily understand by what Dr. Wasson has shown us today that we will be 
able to study the diseased sinuses, show the vagaries where they float from one side to the 
other in repeated involvement. What is more important, as he has brought out in past 
essays, is the differentiation in these applications of disease by the actual carrying down of 
the infection to the lungs, to the bronchi, and to the hilum. 


Dr. McKim Marriott, St. Louis, Mo.—I wish every pediatrician in the country could 
have seen this film. Only a few years ago the statement. was made at a pediatric meeting 
that children do not have sinuses and that they do not become infected. It seems to me 
this is the best refutal of that statement that has yet been presented. 

Children do have sinuses. Dr. Wasson has shown that they have them during the first 
year. He has shown that they may become infected in early life. Some of us have come to 
realize that fact chiefly through the work of Dr. L. W. Dean, who showed that infections 
occurring in the sinuses of children at these early ages may result in chronic illness, which 
is often diagnosed as something else. Since Dr. Dean drew attention to the importance of 
Sins infections in childhood we have investigated the sinuses of almost every child who has 
cone under our care. We have seen the same sort of things that Dr. Wasson has shown here. 
We have correlated these findings with the clinical symptoms. Time and again we have seen 
children who were supposed to have tuberculosis (they were losing weight, had a chronic 
couch and a little fever in the evening) in whom examination revealed infection of the 
Sinuses. With the clearing up of the sinuses the symptoms disappeared. 
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A list of all the disease conditions that may be associated with sinus infections in chil- 
dren would read like the index of a textbook on pediatrics. There have been times when over 
60 per cent of the children that we have had under observation have had as their chief trouble 
sinus infections. 

Most of these children have also had extremely bad, carious teeth. The two conditions 
have gone hand in hand. 

I want to express the greatest appreciation of this wonderful film of Dr. Wasson. I 
consider it epoch making. 


Dr. Riesner, New York City.—The film Dr. Wasson has shown is an inspiration and 
very likely has planted some ideas in some of the members’ heads of duplicating the work in 
some way in our application to orthodontia. 

May I ask that you recommend a few points to us that we may apply these principles 
and reproduce these things at our homes. 


Dr. J. A. Marshall, San Francisco, Calif.—There are at least three outstanding topics 
which this demonstration by Dr. Wasson suggests. The first, of course, is a new method of 
study. It has been the history of science that when a new method is devised, or a new 
apparatus invented, or another fact added to the sum of human knowledge that this results 
in an added impetus in research along many lines and frequently develops new fields of 
science. It is my opinion that this motion picture study by Dr. Wasson of the growth of 
the maxillary sinuses marks a new departure, not only in the field of bone development but 
also of pathology. Some of our ideas relating to infection occurring in the antra are wrong; 
they must be changed; otherwise we cannot account for some of the truly startling facts 
demonstrated this morning. 

The second point which this report emphasizes is the importance of records, of correct 
records, of complete ones, not the haphazard variety which too frequently clutters up the files. 
Without these records, the minute details which these pictures show would be valueless, for 
they could not be interpreted. Each practitioner, if he chooses, can make more comprehensive 
records. And he should choose, provided he has at heart the interest of his patients and his 
profession. Each professional man should contribute in some way toward the advancement 
of the knowledge in his particular field. Careful records and their analyses are a field almost 
untouched in dentistry, although well developed in medicine. We need no other proof than 
that of Dr. Wasson’s this morning. 

And the last point is this, how inseparably are some parts of the medical sciences linked 
with the study of dental development and dental pathology? -Simultaneously with bone 
development occur tooth development and tooth movement. Further researches along the lines 
indicated by Dr. Wasson will show beyond doubt the utmost importance of a close cooperation 
between the two professions in this joint study. And it is a joint study in both senses of 
the word, provided we consider the root as attached to its alveolar wall as a modified joint 
and provided also that we acknowledge as dentists, our debt to the medical science for show- 
ing us so clearly a new method of investigating a subject which concerns both professions. 


Dr. W. Walter Wasson.—I realize that a certain portion of this film can be improved 
upon, and I feel very kindly toward you for being lenient in your criticism. As I said, it ws 
just off the drying rack last night, and much can be done to it in the way of improveme’ 

To me, this method of study does offer something. We have learned many things tt 
we could not learn by compilations. There are many things, such as have been broug!it 
out here, that we have not studied. There must be an evolution in any method of study, 2: d 
while this program of ours is something around ten years old, we see every day something 
we would like to do. We have it in mind and have already arranged with Dr. Ketcham ‘0 
take up a study of the teeth and the growth as has been suggested. 

Dr. Howard has been doing some very excellent work. I have corresponded with him 
in regard to his investigations, and I think you can look for a great deal of information 
from Dr. Howard besides what he has already accomplished. 

Dr. Howard asked about the arch, and I think we might take with that the growth 
of the sinuses in these cases of infection. Dr. Carmody, who has been doing the nose and 
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throat work with the Child Research Council, feels that infection of the sinuses does interfere 
with growth. He has noted it particularly in regard to the frontals. I feel that in some 
of the series I showed you this afternoon we saw infection of this antrum, and yet it went 
ahead with its development. 

The table curve that I showed you was just an afterthought, more to help you to 
understand the film than to give you facts which are not refutable. 

One of the doctors asked about occluded sinuses. We see sinuses that are perhaps oc- 
cluded. We see sinuses that show lack of development. I do not know that from our study 
we can say that a certain sinus when infected is occluded and is not draining. Dr. Carmody 
has made all examinations. 

I might state that the major objective has been to establish the average child. The 
incipiency of disease has been a secondary matter, but it naturally becomes of prime im- 
portance. It is impossible to study the beginning of disease if one does not know the aver- 
age child. Children come from all walks of life, the poor people, the average people, and the 
wealthy people, so we have a cross-section of society as well as longitudinal studies. 

The x-ray is the best agent that we have at the present time for the study of 
physiology, and certainly we cannot know anything about pathology if we do not know 
anatomy and physiology. The beauty of the x-ray is that it enables us to study living 
physiology and living pathology. We can even place it ahead of the autopsy in many cases. 
The autopsy gives us only one record of events at one time. The radiograph, along with 
physical examinations and various laboratory tests, gives us a record of physiology and 
pathology over a period of years, so that we can record and study progress. Certainly we 
must have autopsies. We do have autopsies wherever possible. 

All the departments of the medical school are correlated, including biochemistry, 
pathology, anatomy and physiology. In each department there is a pediatrician as well as 
one specializing in that particular department. We do what I think has been lacking before, 
correlate adult pathology with the pathology of the child. 
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America and Focal Infection. F. Schlesinger (Buffalo). Zahnaertzliche 
Rundschau 39: 22, 1930. 


It is one thing, the author states, for American dentists to subscribe to 
the doctrine of focal infection, and quite another for them to endorse whole- 
sale extraction, to which the majority are opposed. In Germany this practice 
is almost unknown. In America dentists no longer use dead teeth as bridge 
and plate supports. The demands for mass extraction come rather from the 
physician than the dentist as far as America is concerned. As for the multi- 
fold origin of focal infection, it appears to be the custom to accuse the teeth 
first, and then if improvement does not follow extraction, the tonsils, nasal 
sinuses, ete., are given attention. Extraction is on the whole preferred over 
root treatment which is apt to fail. The roentgen pictures are not entirely 
trustworthy as to success or failure of treatment. In theory a line should 
be drawn between cases in which extraction is imperative and those in which 
some other procedure is available. Some dentists extract everything, others 
spare the front teeth in select cases, still others use conservative methods 
premolars and molars. A few recognize only extensive involvement of +) 
teeth as calling for radical treatment, and a handful will hardly extract any 
tooth as a focus of infection, preferring to treat them indefinitely by c¢ 
servative methods. We really have no absolute roentgen, bacteriologic « 
blood count criteria to aid us in selecting teeth in which extraction is indi 
cated. Prevention of formation of foci in the teeth is a subject but littl 
discussed. It comprises refraining from killing pulps when possible; su! 
stitution of jacket crowns for the old Richmond crowns; partial plates : 
place of bridges when the supporting teeth would have to be devitalized. 
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Oral Prophylaxis During Orthodontic Treatment. F. B. Rhobotham (Chi- 
eago). J. A. D. A. 17: 6, 1930. 


The author points out especially the difficulty of cleaning teeth when 
orthodontic appliances are in position. Many orthodontic successes have been 
dimmed by the collateral development of caries, for this corrective work is 
required at about the time when there is the greatest susceptibility to the 
latter. It may be advisable to dispose of all evidences of caries before begin- 
ning orthodontia at all. Improperly applied corrective apparatus may readily 
cause gingivitis. Some orthodontists employ female dental hygienists, and 
this makes ideal cooperation. The oral hygiene carried out by the author 
comprises ordinary mechanical cleanliness in the office which may involve re- 
moval for the time of the fixed appliances. This proeess may be repeated from 
time to time, and when the latter are replaced, they should first have been 
cleansed thoroughly by boiling in acid, scrubbing with pumice, ete. Home 
hygiene is also to be earried out, and the author especially recommends 
forcible rinsing of the mouth with water to which lime water has been added. 
The author also mentions a periodical check-up on the patient’s health, al- 
though he does not enter into details. He makes no accusations to the effect 
that the orthodontist in general is remiss in carrying out oral hygiene during 
his service, but his article suggests this possibility. 


Oral Sepsis and Muscular Rheumatism. J. Tellier and P. Beyssae (Lyon). 


Rev. de stomatol. 32: 4, 1930. 


The very richness of the subject of oral sepsis is an obstacle to its ad- 
vancement. The authors therefore restrict themselves to one aspect of it, that 
of the myosites or rheumatoid affections of the muscles. Isolated muscle pains 
are rare, since they are usually conjoined to neuralgiform or articular pains. 
In 1907 one of the authors published a paper on dental torticollis, in which 
wryneck could be directly associated with infection of certain dead teeth. 
Three eases were given, in all of which one could detect the presence of 
myositis in the neck, shoulder, breast or arm muscles. There was rapid sub- 
sidence after extraction of the affected teeth. Since that date two similar 
cases have been seen, and a colleague has encountered three cases in his own 
practice. From America come similar cases given by Rosenow and Ashby. 
An analysis of the ten cases appears to show a well marked affection, quite 
unlike some of the vague cases frequently reported in literature. The neck 
muscles in close proximity to the teeth suffer first, and at a later period we 
may note an analogous condition of the adjacent shoulder, pectoral and arm 
muscles. The disease picture seems quite unlike the numerous cases in which 
the musele groups affected are remote from the teeth. Most of the writers 
on this subject ascribe the disease to an infection at a distance by some of 
the less virulent forms of the streptococcus, but although the authors appear 
to endorse this. doctrine, recent studies on myositis leave doubt as to its in- 
fectious nature. The nearness to the teeth and the radiation of the neck pains 
to the shoulder, pectoral and arm muscles point to a marked reflex factor in 
which, of course, some infection may also be involved. 
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Staphylococcal Infection and Reinfection. P. N. Panton and F. C. O. Valen- 
tine. Brit. J. Exper. Path. 10: 257, 1929. 


The purpose of this practical investigation was to study the factors deter- 
mining the infection by staphylococci, and in addition to observe any varia- 
tion in these factors resulting from repeated experiments. <A strain of 
Staphylococci aureus was obtained from a carbuncele of a patient, and the same 
strain was used throughout their investigation on rabbits. As a result they 
conclude that repeated reinfection with the staphylococcus aureus produces 
a partial immunity, that is, a stated infective dose of the organism resulted 
in the production of a smaller lesion. 

In comparing their animal experimentation with staphylococcus infection 
in man, they conclude in part with the statement that one result of a staphylo- 
coccus infection of skin in man is to lower the minimal infective dose of the 
staphylococci, but in addition increased sensitivity may result in further skin 
lesions in spite of the fact that there is a concomitant production of anti- 
bactericidal substance in the body. 


A New Wheat Irradiated Biscuit Containing Vitamins and Mineral Elements. 
F. F. Tisdall, T. G. H. Drake, P. Summerfeldt, A. Brown. Canadian Pub- 
lic Health J. 21: 2, 1930. 


As a result of their experimental work from the research laboratories of 
the Hospital for Sick Children and the subdepartment of pediatrics, Univer- 
sity of Toronto, these investigators have devised a biscuit which contains 
whole wheat, wheat germ, milk, butter, yeast, bone meal, iron and copper. 
The whole wheat flour and wheat grain which are used in their product con- 
tain in addition to iron all the known vitamins with the exception of vitamin 
C. The milk is added in the form of a milk powder. The butter contains a 
large amount of vitamin A, and the yeast enriches the biscuit with both vita- 
mins B, and B.. 

In order to introduce the antirachitic or sunshine vitamin D into the 
product, Tisdall and his associates exposed the wheat germ used in the biscuit 
to the rays from a mercury quartz lamp. They estimate that the vitamin D 
content of 10 to 12 of these biscuits is equal to that of one teaspoonfu! of 
standard cod liver oil. The bone meal, which supplies calcium and phosphorus 
is obtained by cooking bones in an autoclave at 267° F. for five hours «nd 
then grinding and drying the remains. The bone meal constitutes about 5 
per cent of the biscuit, so that from five to six biseuits furnish the sme 
amount of calcium as contained in one pint of milk. In addition to the above, 
about 1 mg. of copper is included per 100 grams of the biscuit. The total ‘ron 
content in the biscuit is approximately one-half the concentration found in 
egg yolk, which is the highest known source of iron in food. An additional 
amount of phosphorus is also found in the bran, which is contained in the 
whole grain, wheat germ and milk powder. 

The authors have been very careful to have the biscuit baked under con- 
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ditions which conserve its original vitamin contents, although they emphasize 
the fact that they have made no attempt to supply all the vitamin require- 
ments with this biscuit. 

This unique food product which will shortly be available under the trade 
name of MeCormick’s Sun Wheat Biscuit ‘‘should be regarded as belonging 
to the essential or protective class of foods, and may be used to replace the 
ordinary biscuits, rusks, zweiback, toast or bread, which are nonprotective 
foods.’’ 


Recent Observations on the Pituitary Body. W. Langdon Brown. St. Barth. 
Hosp. J. 37: 5, 1930. 


Brown briefly reviews some of the more recent observations on the pitu- 
itary body. Although it has long been known that the anterior lobe contains 
both eosinophile cells and basophile cells, it is only lately that Evans and 
Simpson have been able to separate a distinct hormone for each of their fune- 
tions and to associate them with a particular type or cell; growth being asso- 
ciated with the eosinophile cells and sexual development being closely allied 
with the basophile cells. 

From a clinical point of view overgrowth or overstimulation of the 
basophile cells produces premature sexual development, which always tends 
toward virilism, while overgrowth of the eosinophile cells results in gigantism 
or acromegaly. If the activity of these eosinophilic cells is destroyed in child- 
hood, premature old age follows. 

The posterior lobe, according to Kamm and others, contains two active 
principles: oxytocin or pitocin, and vaso-pressin or pitressin. The former 
stimulates the contraction of the uterine muscles, and the latter raises the 
blood pressure, affects diuresis and antagonizes insulin; overstimulation of 
these glands produces pituitary glycosuria, while undersecretion may result 
in diabetes insipidus and sometimes in subinvolution of the uterus. Frohlich’s 
syndrome occurs when there is insufficient activity of both anterior and pos- 
terior glands. 


The Vitamins. C. H. Best and E. W. McHenry. Canad. Public Health J. 21: 
3, 1930. 


In a well-written article Best and McHenry review some of the more re- 
cent literature on the fascinating subject of vitamins. They say that credit 
for clear-cut proof of the existence of vitamins belongs to Hopkins, who shares 
the honors with Eijkman. The story of vitamin A dates back to 1881 when 
Lunan found that an artificial mixture of fats, carbohydrates, protein, min- 
eral salts and water was not conducive to rearing animals, but it remained 
for Hopkins in 1906 to state that there was contained in milk a substance 
later named vitamin A which was essential for growth. (The name. ‘‘vita- 
mine,’’ spelled with a final ‘‘e,’’ was coined by Funk in 1911, who was work- 
ing with vitamin B.) The best sources of vitamin A are in the fats of animal 
origin, milk, butter and cod liver oil. Large quantities of vitamin A are also 
fouid in egg yolk, liver, green leaves, and more recently the carrot was also 
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found to contain large amounts of this vitamin. Vitamin A withstands heai 
remarkably well in the absence of air, as noted by experiments which prove 
that the A content of egg yolk remains unchanged after hard boiling the egg. 

Repeated animal experimentation has definitely proved the fact that dep- 
rivation of A causes a lack of growth and ophthalmia. Although the last- 
named condition is due to an infection, there are numerous conditions, how- 
ever, where eye infections have cropped out in human beings where there was 
a searcity of butter and other animal fats in the diet. To date there are many 
animal experiments which are highly suggestive that vitamin A deficiency 
renders the animal more susceptible to infection. 

From a historical viewpoint vitamin B has perhaps the most interesting 
story. Beriberi was a disease known from earliest times. In 1889, Eijkman, 
who was one of a commission appointed to study this disease in the Dutch 
East Indies, discovered that fowl would come down with a disease similar to 
human beriberi by feeding them on a diet of polished rice. However, it re- 
mained for Gryns to correctly interpret his findings, and later, McCollum and 
Davis in 1915 demonstrated a water-soluble factor called vitamin B to which 
two effects were attributed—antineuritic and growth-promoting. 

Recently the excellent work of Goldberger, not only on animals but also 
from studies of humans, has shown that associated with vitamin B is a sub- 
stance which prevents and cures pellagra. 

The writers state that the multiple nature of vitamin B has led to some 
confusion in terminology, and they hope that there will soon be one set of 
nomenclature adopted to avoid further confusion in the literature concerning 
this vitamin. 

Vitamin C is found in large quantities in orange and lemon juice, fresh 
vegetables including, of course, tomato juice, and milk from cows feeding on 
fresh green food. This vitamin is destroyed by fairly mild oxydizing agents 
and is readily inactivated by heat. Alkalinity is very destructive to vitamin 
C. It may be added, however, that under appropriate conditions vitamin C 
properties are not destroyed by canning. 


Deficiency of C induces scurvy in the human as evidenced by lassitude, 
nervous symptoms, loss of weight, hemorrhages, particularly about the gums 
and mucous membranes, and edema. 


Vitamin D has more recently assumed great importance because of its 
close association with the cure and prevention of rickets. Workers with t!i!s 
vitamin include the names of Edward Mellanby, Chick, Hess and Steinboch, 
Rosenheim, Webster, Gottingen, Heilbron. Laboratory evidence by almost 
of the above workers demonstrated that certain radiations, either solar or from 
an artificial source, and a substance present in cod liver oil could cure rickets, 
and soon Hess and Steinboch exposed food to ultraviolet radiation and obtained 
similar effective results indicative of the presence of an anttrachitie vitamin. 

It was later discovered that ergosterol is the actual mother substance 0 
vitamin D, which is extensively used in the prevention and treatment 
rickets. Viosterol is the accepted trade name for preparations containing | 
radiated ergosterol. 
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The credit for the discovery of vitamin E, or the antisterility vitamin, is 
given to Evans, who, working at the University of California in 1922, noted 
that sterility, particularly in the male, may frequently occur as a consequence 
of a diet deficient in vitamin E. Vitamin E is abundantly found in green 
leafy vegetables, for example lettuce leaf and vegetable seed germ and wheat 
germ oil. As a matter of fact, practically all vegetable materials contain abun- 
dance of vitamin E. Later, Evans further reported that vitamin E has a 
marked beneficial effect on growth, but it is thought by Karl Mason that vitamin 
EK alone is not responsible for this factor, but that this vitamin consists of 
several subdivisions, one factor inducing growth and another factor prevent- 
ing sterility. 


The Effect of Vitamin B Deficiency on Learning Ability. Siegfried Mauer and 
Loh Seng Tsai. Proc. Inst. Med., Chicago 8: 4, 1930. 


These authors call attention to the painstaking and careful work of Gold- 
berger and his associates who found an incidence of pellagra in 10 per cent 
of the population in some of the towns in the South. The rations of these 
individuals, whose ages varied mostly from two to fifteen years, are about the 
same as the diet commonly eaten in Chicago by the poorer classes. Vitamin 
B deficiency is etiologically associated with beriberi, pellagra, and polyneuritis, 
all of which involve pathologie changes of the nervous system. 

In order to determine the effect of vitamin B deficiency on the learning 
ability of adult white rats, these investigators used an experimental and con- 
trol group of rats and observed them through a series of tests, such as running 
the maze, ete. Among their conclusions are that normal rats learn about 
twice as fast as rats depleted of vitamin B complex through their mother’s 
diet during the nursing period. 


Irradiated Foods and Ergosterol in the Treatment for Rickets at the Basil 
Children’s Clinic. I. Wieland. Deutsche med. Wehnschr. 55: 1296, 1929. 


Wieland used dried milk activated by quartz light in the food of rachitic 
infants at his clinic in Basil. Some infants who could not be fed with whole 
milk were given irradiated ergosterol as their treatment for rickets. Because 
of his fear of vitamin D poisoning, this investigator feels that irradiated 
ergosterol should be prescribed for no other condition than rickets, tetany and 
osteomalacia, and even then in uncomplicated eases of rickets the treatment 
should not be prolonged for more than eight or ten weeks. 


The Retention of Nitrogen, Calcium, Phosphorus and Magnesium by Pregnant 
Women. Callie M. Coons and Katherine Blunt. J. Biol. Chem. 86: 1, 1930. 


Reporting from the Nutrition Laboratory of the Department of Home Eco- 
mies of the University of Chicago, these investigators write of their metab- 
ism study on nine women, whose periods of pregnancy varied from the 
eventh to the thirty-ninth week. These women partook of their regular diet, 
‘ich with one or two exceptions was very liberal, and they also knew of 
se experiments and cooperated in every way possible, 
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In regard to nitrogen retention, the observation is made that high storage 
usually follows high intake, and low storage low intake. Their experience 
with the retention of calcium shows that its retention is highest at the end of 
pregnancy and is more consistently related to the period of gestation, that 
is, the curve begins to rise about the fourth month and continues to rise, grad- 
ually finishing with a steep rise during the last week in pregnancy. More- 
over, these figures indicated that the women were not storing any calcium in 
excess (italics reviewer’s) of fetal demands. 

Phosphorus retention shows the tendency to high storage in early middle 
pregnancy, followed by a fairly constant level during the remainder of gesta- 
tion. Their experiments with the retention of magnesium showed that there 
was a tendency to a more and larger negative balance in the last months of 
pregnancy, and that the calcium retention curves of two cases showed no un- 
toward effects from higher magnesium intakes. 

Perhaps the most interesting data are concerned with roentgenographic 
studies of the wrists and ankles of the infants of these women. Roentgeno- 
grams taken on the eighth day after birth showed that the poorest cases of 
bone formation came from pregnancies in which both calcium and phosphorus 
retentions were low. 


The Relation of Diet to Health and Disease. Edward Mellanby. Brit. Med. 
J., 3614, 1930. 


In an address before a group of British physicians in Nairobi, British East 
Africa, Mellanby presented evidence which indicates that not only does the 
diet supply material for growth and maintenance of the body and furnish it 
with the necessary energy for the performance of its work, but it also contains 
two groups of substances, ‘‘one which tends to produce pathological changes 
and ill health, and the other which helps the body to protect itself, not only 
against these toxic facters, but also against other disease-producing agents 
such as micro-organisms. ’’ 

This authority sums up the relation of vitamin D and ealeium and phos- 
phorus intake by enumerating three situations: First, when the vitamin ) 
intake is high, and the calcium and phosphorus intake is low, perfect ealcifica- 
tion of bones and teeth will ensue. (It must be borne in mind that exposure 
to sunlight has similar power to that of vitamin D.) Second, when the vita- 
min D intake is moderate, increasing calcium and phosphorus intake will im- 
prove the calcification of bones and teeth. Third, when vitamin D intake is 
very low, however high the calcium and phosphorus intake, imperfect ealci‘i- 
cation of bones and teeth will result. He further states that cereals interfere 
with the deposition of calcium salts in bones and teeth, but this anticaleifying 
effect can always be antagonized by exposure to sufficient quantities of su- 
light and vitamin D. 

The relation of structure of teeth to caries is again emphasized with the 
following summary: 

(1) Well-calcified teeth can be produced by ingestion of sufficient vitamin 
D during the formation of the teeth. (2) Well-calcified teeth are less sus- 
ceptible, and badly calcified teeth are more susceptible to caries. (3) Inde- 
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pendently of their original structure, the inclusion of vitamin D raises the 
resistance of teeth to caries and may even arrest the carious processes; whereas, 
diets deficient in this substance, especially if they contain much cereal, allow 
a lower resistance to caries and a more rapid development of this condition. 

From some clinical evidence and many animal experimentations, this in- 
vestigator thinks that ‘‘there is strong evidence, especially taken in conjune- 
tion with the animal results, that vitamin A has a definite effect in raising the 
resistance of the body, both human and animal, to bacterial agencies, and that 
in its absence from or its deficiency in the body, the resistance to infection of 
this type is greatly diminished.’’ 


Further Experiments on the Influence of Food Upon Longevity. H. C. Sher- 
man and H. L. Campbell. J. Nutrition 2: 4, 1930. 


Sherman and Campbell of the Department of Chemistry, Columbia Uni- 
versity, say that although there is a general impression that longevity in man 
is in the main due to inheritance, nevertheless, there is a noticeable lack of 
data available to note the relation of food to longevity. They quote the ani- 
mal investigations of McCollum and others who were able to shorten the 
normal life of rats in almost any desired degree by dietary deficiencies of 
varying degrees of severity. Their own particular problem was to determine 
whether it was possible to induce a definite increase in longevity in rats by 
improving the food in spite of the fact that these animals were started on an 
adequate food supply and were in good condition. 

Experimenting with families of rats who were still thriving after twenty- 
one successive generations with a certain diet, Sherman and Campbell say that 
beyond any reasonable doubt they have succeeded in inducing a very sig- 
nificant improvement in longevity by enriching the diet in certain of its 
chemical factors. 


Mental Hygiene in Childhood. Ira S. Wile. J. A. M. A. 93: 1874, 1929. 


Wile’s definition of mental hygiene is that it is the science and art of 
promoting the successful adaptation of personal dynamic drives and goals 
to the more static social pressures and patterns. Moreover, he considers 
mental hygiene as a phase of prophylactic medicine. 

The purpose of mental hygiene is to bring about a normal adaptation of 
an individual to his environment, which environment must include himself. 
This ineludes, of course, training the individual, more particularly the child, 
aud formulating habits which will control its.inherited behavior trends, so 
hat it might function adequately in the light of social demands and princi- 

This authority criticizes those who attempt to solve the problem of men- 

hygiene from one particular angle. He feels that the approach to the 

ution should embrace an understanding of the Oedipus complex of Freud, 
recognition of social psychology as propounded by McDougall, and appre- 
‘ation of the principles involved in reconditioning as developed by Watson, 
ractical understanding of the inferiority complex of Adler, and the intro- 
vert and extravert types of Jung. 
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At present there is a dearth of adequately trained physicians, psychia- 
trists and pediatricians to fulfill the demands for the ever-increasing number 
of clinics which are being devoted to mental hygiene problems, and because 
of the importance of this work, Wile issues the warning that no mental clinic 
be opened unless under the auspices of persons properly trained in theory 
and practice, so as to be dependably safe in dealing with the most important 
problem of child life and social adjustment. 


The Practical Value of Mental Hygiene to the Welfare of the Child. Doug- 
las A. Thom. Internat. Rev. Child. 9: 49, 1930. 


Thom states that during the first five years of life undesirable habits and 
personality deviations develop, and these retard the usefulness of the indi- 
vidual to himself and also to the community. These personality deviations, 
which are well marked in the uncontrolled, disobedient, asocial child, keep 
him in conflict with his immediate environment, and more particularly the 
family. These abnormal tendencies can be diagnosed comparatively early in 
childhood, and because of the general plasticity of the child’s mind, much 
can be accomplished in the way of good for the individual, and incidentally 
the community. 

This authority considers it a great mistake to divide the life of the child 
into its physical, intellectual and emotional aspects. These he feels are inter- 
woven too closely to permit of any one phase to be considered in preference 
to the other. In other words, the child must be considered as a composite 
unit, its reaction to the environment, and the manifold problems of that en- 
vironment which the child has to meet. 

The conduct of the child invariably centers around its own ego without 
considering the feelings or desires of others within the same environment. 
Thom stresses the fact that the motive of temper tantrums, neurotic vomiting, 
delinquency or some other undesirable deed or habit is always for a definite 
objective to be utilized to the advantage of the child. 

The writer makes a plea to parents not to be over-solicitous nor forbid- 
ding and stern in the upbringing of their children, since a child brought up 
in an environment dominated by such influence often acquires undesirab!e 
habits and traits. 

In his summary Thom stresses the fact that there is no more important 
period in the life of the individual than that which is made up of the firs 
five years. Moreover, ‘‘it is during this period that many of the physic: 
and mental defects which handicap the individual in adult life can be recox- 
nized, and it is during this that they can be most easily understood ani 
treated, frequently preventing the personality from becoming twisted and 
distorted to the extent of rendering the individual unhappy and inefficient.”’ 


Children’s Thinking. Victoria Hazlett. Brit. J. Psychol. 20: 4, 1930. 


The writer is unable to agree with Piaget’s views on the language and 
thought of the child. Piaget’s theory implies that the child’s thinking d't- 
fers fundamentally and in kind from that of the adult. He holds that te 
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social life of the child does not begin until about seven years of age, and 
before that age the thinking processes are handicapped in specific ways, the 
most fundamental of which is his inability to see definite relations concerning 
himself and his environment. Furthermore, according to Piaget the inability 
of the child to deal with relations leads to certain peculiarities of childish 
thinking such as syneretism, the tendency to place side by side things that 
should have a more significant relation, and the tendency to generalize from one 
example. 

Writing from the Psychological Laboratory, Bedford College, University 
of London, Miss Hazlett has observed that the child’s egocentrism is largely 
due to his lack of experience, that is, his world is so often made by others 
who encourage and foster in him the notion that he (italics by reviewer) is 
the center of it. She also quotes Professor Burt who wrote that he found 
no evidence of any specific process of thought in the adult that could not be 
performed by a child of seven. 

P haps the soundest argument against Piaget’s theory is the pertinent 
fact that when the adult has to think about wholly unfamiliar material he 
makes the same mistakes as the child, and added to this is the observation 
commonly noted that the adult makes the same mistakes as a child with 
familiar material if he has not been obliged to concern himself with it pre- 
viously. 


Changes in the Philosophy of Education. Lawrence Augustus Averill. Men- 
tal Hygiene 14: 2, 1930. 


Averill, who is the head of the Department of Psychology, Massachusetts 
State Normal School, discusses the history of education in this country, and 
states that it is to their everlasting credit and it must perpetually stand as 
one of their noblest monuments that the Puritans were as eager to establish 
public education as they were to set up public worship in the new world. 
Until fifty years ago the school curriculum which the pupil studied was lim- 
ited, and he necessarily left school with a pitifully narrow world view and 
consciousness. It was during the eighties that there was a radical change in 
school curriculum, and many new subjects were introduced so that the pupils 
were adequately prepared for life to its fullest beyond the school. But today, 
because of the large numbers attending the schools and because of the ten- 

‘ney toward standardization, the training of the individual child is being 
st in the mass. 

In view of this, Averill is pleased to note that the leaders in education 
are striving for individualized instruction, and that some of the great experi- 

tal schools are endeavoring to provide every possible stimulus to the 

‘folding of the most promising potentialities of the individual pupils, that 
is, individual needs and differences and individualized instruction have reached 

© stage where the child himself is on the point of emerging from the nebu- 
1S background of the child mass. 

It is gratifying to note, also, that the new education is manifesting a 
cecn interest in the health of the individual child. The mere routine inspec- 
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tion that misses all except the most glaring defects is being changed to a 
methodical system of safeguarding and protecting the physical organism of 
the future citizen and worker through preventive measures. Not only is the 
child being schooled so that he himself will be concerned with his own physi- 
cal and mental welfare, but he is gradually drifting into a new education 
with the objective that he will have a better opportunity to find for himself 
the type of productive labor that will be congenial and satisfying to him. 
Because of this tendency, it is a foregone conclusion that the artificial boun- 
dary line between school subjects will have to break down, and in its stead 
outside interests, such as business enterprises, philanthropies and public works 
will be invited into the school to help the learners understand what lies just 
beyond them out in life. 


The Basal Secretion of the Stomach. III. The Influence of Feeding Bone 
and Other Hard Objects. R. K. S. Lim, H. C. Hou, H. C. Chang and Teh- 
Pei Feng. Chinese J. Physiol. 4: 1, 1930. 


The investigators quote Kunde who noted in Pavlov-pouech dogs that 
‘‘the gnawing of bones or the changes in the mineral metabolism due to the 
bones eaten had a marked effect on the gastric secretion during the day that 
the bones were fed.’’ It is to be expected that the gnawing of bones will 
induce a strong vagal reflex, but whether it was the contents of the bone, 
- ealecium for example, which caused an increase of basal secretion was not 
proved by Kunde. 

These investigators, therefore, observed the influence of feeding bone 
and other hard objects on the basal secretion of the dog’s stomach. Among 
their interesting findings are that bone feeding gives rise to a marked eleva- 
tion of the basal secretion. That the secretion is purely mechanical is evi- 
denced by the fact that metal (brass tubing), hard rubber and pig’s hoofs 
have a stimulating effect similar to bone. Furthermore, to prove that the 
chemical constituents of the bone were not concerned with the rise in basal 
secretion, the dogs were given all the chemical constituents of bone both 
with or without decalcified and incinerated bone. These feedings induced no 
rise in basal secretion, and the investigators further observed that the length 
of time the bone is in contact with the stimulating surface (probably th 
pyloric antrum) the greater or longer was the stimulation. 
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EDITORIALS 


The Second International Orthodontic Congress 


[’ IS our desire to call to the attention of our readers the fact that the 
Second International Orthodontic Congress will be held at Hotel Great 
Central, London, England, July 20-24, 1931. 

While a year may seem a long time, it is necessary that all who desire to 


attend the meeting begin to make their reservations now. 


As we all know, 


July is a big tourist month in London and in order to obtain accommodations 
in the hotels they must be made far in advance. 
The officers of the Congress are expending every effort to arrange a good 


program. 


The object of the Congress is the advancement of the science of 
Orthodonties and its practical applications. 


The organization of the Second 


International Orthodontic Congress shall consist of the component societies 
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gathered in New York on the occasion of the First International Orthodontic 
Congress in 1926, should they so desire, also such other societies as may wish 
to join and the Governing Committee may deem acceptable. Individual mem- 
bership which is known as subscribing membership and is obtained for the 
payment of $10 is also part of the organization. 

Regular membership can be had only through membership of a com- 
ponent society and the payment of $10. This carries the right to vote and 
hold office and to a copy of the Proceedings. A payment of $10 by a recog- 
nized orthodontic society or such other society as the Governing Committee 
may deem acceptable, and the endorsement of the rules of the Congress, makes 
that society a component society of the Congress, and entitles it to a copy of 
the Proceedings. 

Subscribing membership is open to all members of the dental and medical 
professions irrespective of membership of a component society, and to mem- 
bers of other scientific societies approved by the Governing Committee. The 
subscription shall be $10 and shall entitle the member to a copy of the Pro- 
ceedings. A subscribing member shall have no right to vote or hold office. 
All those desiring membership should make checks payable to E. D. Barrows, 
Treasurer-General, 71 Harley Street, London, W. I. They should also state 
what membership they hold in dental and medical societies. , 

The Eighth International Dental Congress, will be held in Paris, August 
3-8, 1931. Members of the Second International Dental Congress should so 
plan their trips as to be able to attend the Eighth International Dental Con- 
eress in Paris. We cannot caution too much those who wish to attend re- 
garding early steamship and hotel reservations, as July and August are the 
height of the tourist season. 

We are assured that the scientific program of the Second International 
Orthodontic Congress will be very stimulating and instructive. Practically 
every society in Europe has already joined the Congress and is working for 
its success. The European members attended the first International Ortho- 
dontiec Congress in New York in good numbers, and we ean do no less than 
reciprocate. 


MEMORIAM”? RESOLUTIONS 


WHEREAS, it has pleased the Almighty God to eall from this life our friend 
and coworker, George B. Palmer; and 


WHEREAS, through his death the New York Society of Orthodontists his 
lost one of its most esteemed members, who will be remembered for his optimism, 
for his sincerity, and as a congenial and loyal friend; therefore be it 

Resolved, that the New York Society of Orthodontists expresses its deep 
sorrow at the loss of its fellow member, and that these resolutions be recorded 
in the minutes; and be it further 

Resolved, that a copy of these resolutions be conveyed to the family as on 
evidence of our sincere sympathy. 


NEWS AND NOTES 


Second International Orthodontic Congress 


The Second International Orthodontic Congress will be held in London in 1931 at the 
Hotel Great Central from July 20 to 24 inclusive. 
The officers of the Congress will be as follows: 


President-General J. H. Badeock 
Vice-President-General G. Northeroft 
Treasurer-General E. D. Barrows 

A. C. Lockett 


Secretaries-General 
B. M. Stephens 


A list of honorary presidents and vice-presidents will be communicated later. 

A full and interesting program of papers and demonstrations is anticipated, and a 
museum is being organized. Suitable entertainment for ladies accompanying members will be 
arranged. Intending contributors to the activities of the Congress can obtain from the 
Secretaries of their respective orthodontic (or dental) societies the conditions under which 
contributions are invited. The Secretary-General (Mr. A. C. Lockett, 75 Grosvenor Street, 
London, W. 1) will also be glad to give any further information on request. 


Information regarding travelling facilities and hotel accommodation may be obtained 
from the official agents to the Congress, Messrs. Morgan Pope & Co., of 7 St. James’s Street, 
London, 8. W.1; 6 Rue Caumartin, Paris; 71 Vanderbilt Avenue, New York; Messrs. Noel 
Vester & Co. (agents), 44 Unter den Linden, Berlin. 


Greater New York December Meeting for Better Dentistry 


The sixth Greater New York December Meeting for Better Dentistry will be held 
at the Hotel Pennsylvania, New York City, December 1-5, 1930. 

A return post card sent to the.membership of both societies, including nineteen sub- 
jects which the Committee considered might be of interest to subscribers, brought over five 
hundred replies showing a marked interest in suggestions to the Committee for selection of 
clinie material. 

The topic discussions will again occupy an important place in the program. 

A manufacturers’ exhibit will be held in the hotel simultaneously with this meeting. 


JOHN T. HANKS, Chairman. 
CHARLES M. McNEELY, Vice-Chairman. 


Sixty-Seventh Annual Meeting and Clinic Chicago Dental Society 


February 2, 3, 4, and 5, 1931 


The Chicago Dental Society extends a cordial invitation to all members of the American 
Dental Association to attend its Annual Meeting and Clinic to be held at the Stevens Hotel, 
Chicago, February 2, 3, 4, and 5, 1931. 

Following is a list of the Sections together with the names and addresses of the various 
Section chairmen. It is their very earnest desire to prepare a program which will meet with 
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universal approval. To that end they solicit constructive criticisms and suggestions which 
will assist them in the selection of essayists and subjects to be presented and discussed. Other 
suggestions for the improvement of the meeting and the comfort of visitors should be directed 
to the Secretary. 


Section I.—Operative Dentistry: 

Chairman—A. E. Schneider, 25 E. Washington St: 

Vice-Chairman—E. W. Swanson, 25 E. Washington St. 
Section II.—Full Dentures: 

Chairman—Robert R. Gillis, Hammond, Ind. 

Vice Chairman—J. M. Besser, 55 E. Washington St. 
Section III.—Partial Dentures; Crown and Bridge: 

Chairman—R, A. Jentzsch, 185 N. Wabash Ave. 

Vice-Chairman—O. W. Silberhorn, 180 N. Michigan Ave. 
Section IV.—Oral Pathology: 

Chairman—W. G. Skillen, 311 E. Chicago Ave. 

Vice-Chairman—Isaae Schour, 1838 W. Harrison St. 
Section V.—Mouth Hygiene: 

Chairman—Irwin G. Jirka, 3165 W. Madison St. 

Vice-Chairman—F. B. Rhobotham, 55 E. Washington St. 
Section VI.—Orthodontia: 

Chairman—F. B. Noyes, 30 N. Michigan Ave. 

Vice-Chairman—F. E. Haberle, 55 E. Washington St. 
Section VII.—Oral Surgery: 

Chairman—E. L. Dunn, 25 E. Washington St. 

Vice-Chairman—J. L. Meredith, 30 N. Michigan Ave. 
Section VIII.—Dental Economics: 

Chairman—John H. Cadmus, 185 N. Wabash Ave. 

Vice-Chairman—F. van Minden, 185 N. Wabash Ave. 


Dr. Stanley D. Tylman will again be the chairman of the Program Committee assisted 
by Drs. Frank H. Vorhees, David W. Adams, Frank G. Conklin, and M. M. Printz. 

The extension of the meeting from a three- to a four-day meeting will give visitors an 
opportunity to attend more lectures and clinics than in past years. The large Exhibition Hall 
has again been reserved for manufacturers’ and dealers’ exhibits. All reservations should be 
directed to Dr. C. Davidson, Chairman Exhibit Committee, 185 N. Wabash Ave., Chicago, Ill. 


HARRIS W. MCCLAIN, President, 
HowarpD C. MILLER, Secretary, 
55 East Washington Street. 


Eighth International Dental Congress 


The Eighth International Dental Congress is to be held in Paris, August 3-8, 1931. 

An important exhibition of dental equipment and supplies will be connected with this 
Congress and will unite exhibitors from all the countries in the world. 

The French Government has placed at our disposal the premises of the Grand Palais «es 
Champs Elysées. In order to be able, already now, to proceed with the repartition of the 
rooms, we desire to collect as quickly as possible the names of suppliers susceptible of taki 
part in this exhibition. Consequently, we should be glad if you would inform us whetier 
you intend to participate in this exhibition of the Eighth International Dental Congress and 
eventually to indicate what space you would require. Your reply will not constitute an « 
gagement on your part, nor on ours. We request same by way of information, to enable 0 
establishing already now, the spaces which will be required. 

The terms will be fixed shortly; we think that the rent, for the duration of the Congres 
will come to about 500 frs. per square metre. 

HENRI VILLAIN, 
Commissaire Général des Expositions. 


